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JOHN GABRIEL NAVARRA 


_ recipient of the Twenty-Fourth Sci- 
ence Education Recognition Award is 
one of the most capable and competent 
younger leaders in American science educa- 
tion. Recently he completed a most success- 
ful term as president of the Council for 
Elementary Science International. 

John Gabriel Navarra was born in 
Bayonne, New Jersey, July 3, 1927. His 
mother Yolanda Regina Scala was a grad- 
uate of the New Jersey State Normal School 
at Newark, New Jersey, and received a 
B.S. degree from Teachers College, Co- 
lumbia University. She taught for a 
number of years in the elementary schools 
of New Jersey. She is now deceased. His 
father is a retired chemist who worked for 
many years in the early phases and develop- 
ment of the petroleum industry with the 
Tidewater Oil Company. Professor Navarra 
has two sisters, Barbara Jane Long who is 
a professor, and Luisa Elisa Alexander who 
is also a professor and a registered nurse. 

Professor Navarra married Celeste Scala 


in July 1947. They have two children, 
John, Jr., born May 11, 1948 and Elisa 
Celeste born December 21, 1953. The 


Navarras reside at 973 Avenue C, Bayonne, 
New Jersey. 

Dr. Navarra received three degrees from 
Columbia University: an A.B. degree in 
1949, an M.A. degree in Chemistry in 1950, 
and an Ed.D. degree from Teachers College 
in 1954. The title of Dr. Navarra’s doctoral 
study is “The Development of Scientific 
Concepts in a Young Child.” This very 
excellent study is published by the Bureau 
of Publications, Teachers College, Colum- 


bia University. 


Teaching experience includes: Bayonne 
Senior High School (chemistry), Bayonne, 
New Jersey, 1950; general elementary 
school, Springfield, New Jersey, 1950-52; 
Research Associate and instructor in Nat- 
ural Science, Teachers College, Columbia 
University ; five summer sessions at Appa- 
lachian State Teachers College, Boone, 
North Carolina; summer sessions at the 
University of Virginia, University of South- 
ern California, University of California at 
Los Angeles, California State Polytechnic 
Institute, Humboldt State College, and on 
the summer science institute staff for the 
South Carolina Education Association at 
Camp Socreda. 

He has served as a Consultant in Science 
to a number of City, County, and State 
school systems and has conducted numerous 
workshops. 

As an Associate Professor of Science at 
East Carolina College, Greenville, North 
Carolina, he conducted a television course 
in science. East Carolina was the first in- 
stitution in the South to offer college courses 
for credit through the medium of television. 
The science course was given through com 
mercial television—W NCT-TYV, channel 9. 
Five programs a week for a period of 16 
weeks were given. Four programs each 
week were for adults. One program each 
week was for children. The length of each 
program was 30 minutes. The program was 
beamed for a radius of 100 miles and was 
sent out from 3:00 to 3:30 P.M. each day. 

He served on the college committee for 
television at East Carolina—helped in- 


stitute and complete planning for the closed 
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circuit television installation which was used 
for science instruction on the campus. 

As Chairman of the Science Department 
at Jersey City State since 1958, he has full 
responsibility for the science courses offered 
in the department and the general operation 
of the department. At the present time 
there are 13 staff members in the depart- 
ment. The department has three functions : 

1. Provide science courses which serve in the 
program of General Education for all stu 
dents. 

. Provide the science courses for the training 
of elementary school teachers (K-8). 
. Provide the Science courses for the training 


bho 


o) 


of secondary school science majors prepared 
to teach general science, biology, physics, and 
chemistry. 


In addition, as chairman of the Science 
Department, Dr. Navarra: 


1. Planned for new 1% million dollar science 
building for the Jersey City State College 
campus which will be ready in January 1962. 
Developed Concept of Elementary Science 
Center. 

. Developed a program of seminars and under 
graduate research at Jersey City State. Stu 
dents report at Eastern Colleges Science Con 


th 


ference. The college and student research 

listed in the Apri! 1960 program. 

Developed a sequence for a 2 year program 

in Physics. 

Developed a sequence for Specialization in 
Elementary Science for Elementary Edu- 

cation majors at the master’s level. 

Instrumental in securing N.S.F. grants for 
Seminars in Physics and Chemistry at Jersey 
City State College under the auspices of 
American Institute of Physics and American 

Chemical Society. 

. Exploring the possible development of a 
Nucleonics laboratory for use in general edu- 
cation courses as well as in the science major 
program, 
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More recent activities of Dr. Navarra in- 
clude: 


1. Participant in the White House Conference 
on Children and Youth—Golden Anniversary 
1960. 

. Elementary Level Chairman for Research 

(NARST) 2 yrs. 1960-62. 

Participant in the Teacher Education Certifi- 

cation Study by the National Association of 

State Directors of Teacher Education and 

Certification—joint study with A.A.A.S. 

(1960). 

4. Leader of 1960 Workshops in Strengthening 
Elementary School Science sponsored by the 
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California State Department of Education 
under provisions of the National Defens« 
Education Act (June 27—August 5, 1960) 
Manuscript reviewer for John Wiley and 
Sons College Texts in Science. 

6. Served as a consultant for the North Caro 
lina State Board of Education. Developed 
a survey and report of Trends in Elementary 
School Science the North Carolina Curri 
lum Study in 1958. 

7. Serving as a visiting scientist to the hi 


mn 


~ 


schools for the 1960-61 school year for th 
American Institute of Physics. 

Dr. Navarra served in the U. S. Air 
Force during World War IL (1944—45) 
He was stationed at Eghn Field, Florida, 
in the tests and measurement section, eval 
uating armament and equipment. 

Membership in organizations include: 
National Association for Research in Sci 
ence Teaching, American Education Re 
National 
Teachers Association, Council for Ele 


search Association, Science 
mentary Science International, Association 
for Childhood Education, American Asso- 
ciation for the Advancement of Science, 
New Jersey Education Association, and 
Kappa Delta Pi. 

Dr. Navarra has served as an officer in 


the following organizations : 


1. President—East Carolina College Unit of 
North Carolina Education Association. 

2. Vice President of the National Council for 
Elementary Science International, 1958—59 

3. President—Council for Elementary Science 
International, 1959-60. 

4. Member Board of Directors of the C.E.S.1 


1960-61. 
5. Appointed to the Bayonne Board of Edu 
cation in February 1959 for a three year term. 


In an editorial capacity has or is now 

serving as: 

1. Contributing Editor as an item writer for 
the Educational Testing Service at Princeton. 
Items Contributed on Elementary Science 
for National Teacher Examinations—1958. 


2. Editor for The Classroom Science Bulletin 
published by the Science Department at 
Jersey City State College—From 1958—Four 
Issues prepared each year in October, Janu- 
ary, March, and May. 

3. Assistant Editor for The American Biology 


Teacher—the official publication for the Na- 
tional Association of Biology Teachers—pub- 
lished eight times a year. Paul Klinge is 
the editor—joined as an assistant editor in 


1960. 
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Publications include : 
ARTICLES 


1. “Elementary Science as It Relates to the De 
velopmental Problems Of Children,” Science 
Education, 47 :226-231, October, 1953. 

2. “What About Elementary School Science ?,”’ 
North Carolina Education, 21:14 and 32 
November, 1954. 

3. “Scientific—From the Moment Of Birth,” 
Childhood Education, 32:179-186, December, 


1955. 


4. “Evaluation in Elementary Science,” Child 
hood Education, 33 :22-28, September, 1956 
This also appeared in Education Digest 
5. “Elementary Science Today and Tomorrow,” 
North Carolina Education, 24:16-17 and 33, 

April, 1958. 

6. “Elementary Science for a 
World,” Science Education, 
October, 1958. 

7. “Space Concepts in Preschool Children,” Ele 
mentary School Science Bulletin (National 
Science Teachers Association). No. 42:1-2, 
December, 1958. 

8. “An Overview of the Science Conferences at 
Jersey City State,” Classroom Science Bulletin 
(published by Jersey City State College) 
May, 1959, 

9. “Science in Elementary Schools,” American 
Journal of Physics, 27 :424-426, September, 
1959, 

10. “Is Man Changing His World Through 
Science?” Childhood Education, 36:58-60, 
October, 1959. 

ll. “A Guide to Curriculum Study: Science 
1-12,” by J. Chase with materials from a re- 
port by J. Navarra on “Trends in Elementary 
School Science,” Curriculum Study—State 
Board of Education, Raleigh, North Carolina, 
1959, 


Changing 


42 :313-317, 


— 


2. “Student Projects and Research at Jersey 
City State,” Classroom Science Bulletin, Jan- 
uary, 1960. 

13. “The Conference on Atomic Energy at 
Jersey City State,” Classroom Science Bul- 
letin, March, 1960. 

14. “Seminars in Physics at Jersey City State,” 

Classroom Science Bulletin, May, 1960. 


15. “The Curriculum Framework in Science,” 
The Science Guide, September 1960. (Pub- 
lished by the Rowland Union School District, 
La Puente, California). 

16. “The Program in Science at Jersey City 
State,” Classroom Science Bulletin, October, 
1960. 

Books 


1. The Development of Scientific Concepts in a 
Young Child. New York: Bureau of Publica- 
tions, Teachers College, Columbia University, 
1955, p. 147. 

2. Experimenting in Science. Boston: Ginn and 
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Company, 1955, p. 288 (co-author with Craig 
and Roche). 

3. Teachers’ Manual for Experimenting in Sci 
ence. Boston: Ginn and Company, 1956, p. 185 
(co-author with Craig and Roche) 

4. Science Today for the Elementary School 

Teacher, Evanston: Row, Peterson and Com 

pany, 1960, p. 470 (co-author J. Zafforoni). 

Policies for Science Education. New York 

Bureau of Publications, Teachers College, 

Columbia University, 1960, p. 219 (co-author 

with Fitzpatrick et al.). 


sn 


Professor Navarra’s philosophy of science 
teaching is excellently stated in his book 
Science Today for the Elementary-School 
Teacher. The following are a few excerpts 
from this book : 

Each teacher—in his own way—selects and de 


velops his own techniques for teaching At all 
times, we are keeping in mind that a child is 


scientific from the moment of his birth and that 
he has a desire to learn and to discover The 
preschool period is of very great importance: It 


broadens, builds on, and gives depth to the cor 
cepts that have their inception during the first 
six years of a child’s life 

Many of the child’s early concepts within the 
first two years of life are related to his growing 
awareness of himself and his attempt to control 
things in the outer world. A strong flair of in 
dependence goes hand in hand with the child’ 
inquisitive nature, 

The child’s growth and pattern of behavior is it 
fluenced to a significant degree by the role and 
attitude of his parents. It is imperative for adults 
to provide children with a liberal measure of free 
dom. Independence und ability to make decisions 
are requisites for intellectual growth, especially 


as it relates to progress in science Let it be 
clear, this freedom does not imply the complet 
absence of control. A child needs and should 
have the support of an adult. There should b 


reasonable limits to his behavior. 

The genesis of “becoming scicntific” is related 
to certain inherent factors in the individual's de 
velopment. These factors are rigidity, persistence, 
and capacity for organizing experiences. 

In better schools, science starts in the kinder- 
garten and assumes a regular place in the weekly 
schedule of all grades. Science is as basal a 
subject in these elementary schools as reading, 
arithmetic, and spelling. 

Science in the elementary school should work 
toward : 

1. The development of functional information. 

2. The development of instrumental skills 
3. An understanding of the scientific method 
4. The development of a scientific attitude. 


The end of all instruction is to promote growth 
in the pupil’s conceptual development. The basic 
premise of modern psychology is that learning 
is thinking. To learn is to think. 
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the presidency of the Council for Elemen- to Professor John Gabriel Navarra. 
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Summarizing the noted contributions and authorship with Joe Zafforoni of Science 
accomplishments of Dr. Navarra in the field Today for the Elementary-School Teacher. 
of science education : his doctoral study, one Surely a very bright future in the field of 
of the very best to come out of Teachers science education lies ahead of this com- 
College, Columbia University, The Develop- paratively young leader if his past accom- 
ment of Scientific Concepts in a Young plishments foreshadow the years ahead 
Child ; his work as editor of The Classroom So the Twenty-fourth Science Education 
Science Bulletin; his work in and including Recognition Award most deservingly goes 


tary Science International; and his co- CLARENCE M. Pruit1 
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AMERICA * 


HERBERT HooveER 


President of the United States, 1929-1933 


My good friends: 


ae reception is indeed a demonstra- 
tion of great friendship. It kindles a 
great glow in my heart. 

I had not expected to speak at this Con- 
vention. In each ot your last three Conven- 
tions I bade you an affectionate good-bye. 
Apparently, my good-byes did not take. 
And I have been bombarded with requests 
to do it again for the fourth time. Unless 
some miracle comes to me from the Good 
Lord this is finally it. 

It would be unworthy of this gathering 
if I came here merely to receive your ex- 
pression of good will. 

* * Be * 

When I was a boy under group pressure 
I was sent regularly to attend the Sabbath 
Day Quaker meetings. They were mostly 
sessions of silence. There was little a boy 
could do about that silence but count his 
toes. However, occasionally the spirit 
moved Aunt Hannah to rise amid the 
silence and say she was “going to speak her 
mind.” She dealt with moral delinquency. 
She always urged the benefits of right 
living. 

* * * * 

Aunt Hannah loved America. Come 
Fourth of July she sat on the platform at 
the village crossroads, where every year 
the countryside gathered with reverence to 
hear the reading of the Declaration of 
Independence. 

On these occasions she even tolerated 
the presence of the only Democrat in our 
village. 

Aunt Hannah, in her way, was “speak- 
ing her mind” on the forces and ideas which 
shape our national destiny. 

* *: x * 
I do not need tell you that today our 


*The Republican National Convention, July 
25, 1960. 


country is faced with the gravest dangers 
from overseas in all of our history. 

I will not comment tonight on these great 
dangers and the ugly statements which pour 
upon us, further than to urge that unity of 
our people on our foreign front is impera 
tive to the preservation of free men and 
women at home and over the whole world 

And we are confronted with many diffi 
cult domestic, political, economic and social 
issues, which affect all of our lives. But 
as I look back over my long years of con 
cern with our national problems, I have 
come to believe that moral forces and cer- 
tain forces embedded in the soul of Amer 
ica are more important than all of our 
other issues—for they lay at the base of the 
solution of all of them. 

Tonight I will discuss only this one is 
sue. And I hope it will be believed that 
[ speak not alone to this Convention, but 
to all my countrymen. 

But do not be alarmed. I can “speak 
my mind” upon it in ten minutes. 

Today America is in the midst of a 
frightening moral slump. During the 14 
years following the end of the Second 
World War, our statistics show that major 
crimes in most of these years have in 
creased about three times as fast as the 
population. 

During this same period since the end 
of the war, our cities have become increas- 
ingly infested with teenage gangs of crim 
inal taints. In a recent year 740,000 of 
these youngsters were arrested by the 
police. 

Beyond the terrifying warnings of sta 
tistics, we can hardly believe that integrity 
and moral steadfastness are increasing 
when we witness the constant exposure of 
state and municipal corruption. And we 
daily read blazoned headlines in the press 


exposing corrupt practices in some nation- 
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wide services and the fraudulent practices 
of some distributors of our daily necessities. 
eae 

All wars, by their violence and disre- 
gard for individual rights, bring an after- 
math of decline in morals. 

Beyond these our courts have been hob- 
bled in the use of punishment as a deterrent 
to crime by procedures of which one ex- 
ample is sufficient. In a recent year there 
were over 1,700,000 larcenies known to the 
F.B.1., yet there were only 170,000 con- 
victions—that is, only one in ten. 

* * * * 

But some part of this decline in morals 
is an infection from Communist Russia. 

I do not need to remind you that the doc- 
trines of Karl Marx and of the Communists 
are a destroyer of all morals. They declare 
there is no God. They stigmatize religious 
faith as an “opiate of the people.” Lenin 
himself declared that their foreign policies 
must be based on “dodges, tricks, and un- 
truths.” 

And during the 14 years since the war, 
Communist conspiracies and their “fronts” 
have poured their Marxist poisons into our 
people. 

We have also been brainwashed with 
another Communist fundamental tenet. 
They insist that love of country, pride of 
a people in their history, their ideals, and 
their accomplishments is wicked nation- 
alism. Ever since the war, the Communist 
“fronts,” and the beatniks, and the egg- 
heads have conducted a national chorus of 
denunciation of this wicked nationalism. 

$ + € a 

Manifestly our religious organizations 
and our agencies for character-building in 
our youth are giving devoted service to 
halt this slump in morals. These agencies 
have need for every assistance. And there 
is an eternal force in American life which 
could be summoned for vital help. 

ae ae 


This nation needs a rebirth of that great 
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spiritual force which has been impaired by 
cynicism and weakened by foreign infec- 
tions. 

Call it nationalism if you will. But there 
is an American kind of nationalism, which 
is neither isolationism nor aggression and 
embedded deep within it is compassion for 
distress both at home and overseas. It is 
a kind of nationalism which recognizes 
changes in the world and requires that we 
meet them with forward-looking measures. 

Se 

The spiritual force of which I speak is 
enshrined in the word America. We do not 
use that word merely as a geographical 
term. At one time—and even now, for 
millions of Americans—that word sum- 
mons to mind the whole background of our 
nation. 

This word America recalls that millions 
of people for over 300 years have sought 
our shores as a refuge from oppression. 
To these millions the word America came 
to mean a civilization unique on earth by 
the fusion of the attainments of scores of 
nations. For centuries the word America 
among the great masses of people over the 
world has been an emblem of hope, of more 
security in life—and more freedom. 

The word America brings back to our 
minds the great men and women, who won 
for us our independence and then created 
a government unique among nations. 

The word America means that our wars 
were not fought for the glory of war but 
for freedom in the world. It means a 
country where the doors of opportunity 
are open to every boy and girl. It means 
law and order, freedom of choice and call- 
ings. It means glorious strides in the ad- 
vancement of civilization. 

The word America envisions the rills of 
freedom springing from our mountains and 
plains pouring into a mighty river which 
refreshes not only our own people but the 
whole of mankind. 


* * Sa * 


Today, we alone among the nations have 
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a multitude of citizens, who have sunk to 
a posture of perpetual apology and seeming 
shame for ourselves. 

Yet today the fires of nationalism in its 
higher sense are burning brightly in almost 
every nation on earth. We have witnessed 
the spirit of nationalism give birth to the 
independence of a dozen nations in the last 
ten years. Within the last five years we 
have seen its great revival of France. 


* * * 4 


| do not pretend that a rebirth of that 
spirit which lies within the word America 
will cure all moral ills. 

But with it, we might have a revision of 
some of our school books. 

The re-echo of the word America might 
resurrect conscience away from crime and 
back to manhood. 

It might, by its recall of the rights and 
ideals of our people, tend to curb excessive 
demands of pressure groups. 

It might stimulate anew the initiative 
and enterprise of tens of thousands of our 
youth who from fear of the future seek 


GEORGE WASHINGTON 
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refuge in the bureaucracies of industry and 
government, 

A revival of the meanings of the word 
America might insist upon a revision of our 
weakened courts. 

A stimulation of American nationalism 
might give support to our defense of 
freedom. 

* * * * 

Because I lament the evils and dangers 
which beset us, I would not have you believe 
that our nation is in its decline and fall. 
The American people have rallied many 
times in our history to meet even greater 
tasks. They can be rallied again. 

You are convened here not aloné to nom- 
inate a President and a Vice President, 
but to declare anew the principles and 
ideals which must guide our country. 

Yours is the task to stop this moral re- 
treat; to lead the attack and to recapture 
the meaning of the word—America. 

Thus can opportunity, and the spiritual 
future of your children be assured. And 
thus you will win the gratitude of posterity, 
and the blessing of Almighty God. 


GEORGE WASHINGTON * 


CEDRIC 


FOSTER 


Mutual Broadcasting Company 


AYBE it’s a sympton of the times . . 

but whatever the reason, the fact re- 
mains neither one of the morning papers 
in the nation’s capital saw fit to mention 
editorially today that two hundred twenty- 
two years ago today George Washington, 
the first President of the United States was 
born. 

With the one exception of the Fourth 
of July, Washington’s birthday stands 
alone as a day of commemoration which 
unites the country and Washington. As I 
reported to you on his birthday in 1949, 
Washington stands alone in American 


* Reprinted by permission. 


history for his service in the field as a 
soldier and for the strength he exhibited 
in the Presidency when the government of 
a new nation was being founded without 
precedent to guide it. Time after time the 
gentleman farmer was called from Mount 
Vernon to abandon private life because the 
people needed him and there was no sub- 
stitute. 

“As we measure formal schooling today 
Washington had probably seven to eight 
years of it. Yet he became a man of poise, 
of dignity and serenity.” And this, as the 
New York Times, pointed out today in a 
brief editorial discussion on the greatness 


of the man, this “serenity was no product 
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He 


was capable of bursts of a towering wrath 


of a dull or phlegmatic temperament. 


and he suffered many times from an acute 
sensitivity. The restraint was self-imposed 


and at the cost of a constant, inner strug- 


gle. Washington’s character was not just 
a gift. It was an achievement. Our gen- 


eration, therefore, can rest on solid ground. 
We do honor to a great man, who has 
shown us what we also ought to try to do.’ 
Those are good words of advice when 
at the moment figures prominent in the 
nation’s news see fit to allow personnal 
restraint to be cast to the winds. 
“Washington had an extraordinary ca- 
pacity for concentration on the problem at 
hand. We are inclined to think of him as 
cold and aloof and yet there is in the record 
evidence that he was ‘affable’ and a chatty 
companion.! Strangely enough, it was his 
daily expense account that has helped us 
more than anything else, perhaps, to know 


a human side of Washington. He was 
a man who loved children and who pro- 
vided generously for his step-children. He 


was a man who liked horse races, the thea- 
ter, and the fox hunt. He was a man who 
paid admission fees to see animals from far 
away countries like lions and tigers 
and camels. He was a man who used snuff 
and who, at one time, smoked a pipe. 

Yet no matter how hard we try to cover 
the frail and the commonplace in the life 
of Washington we always seem to return 
to a figure of almost unrelieved nobility and 
rectitude. Henry Cabot Lodge once wrote 
of Washington “he rises from the dust of 
history like a Greek statue. His legacy 
to his nation today is that of a man who 
neither spared himself nor his purse, in 
service to his country . a man who was 
determined to establish good order and 
government and to render the nation happy 
at home and respected abroad.” His guide 
in government was “upright intentions and 
close investigation” . and this is a prin- 
ciple which we have not improved upon 
throughout the years. Nor have we ceased 
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to rely upon the injunction which he uttered 
in his first message to the Congress of the 
United States 
war is one of the most effectual means of 


“to be prepared for 


preserving peace.” 

The question has been asked what out- 
standing virtues did Washington have that 
Was 


it integrity, tenacity, faith, or character? 


have given him his rank in history. 


General Douglas MacArthur has said that 
George Washington was the outstanding 
General in American history. General 
MacArthur based that declaration on the 
fact that although George Washington was 
beset by defeat . although he was forced 
to retreat, and he faced mutiny and deser- 
tion in the ranks and traitorous intrigues 
among his generals although he 
was short on supplies and lacked support 
from the civilian population . . . he was 
still so powerful a leader that he held to- 
gether an army in being through 
he held it 


together to win the final victory. 


seven, harrowing years 


When Washington became President he 
faced the same troubles in the political 
field that he had on the field of battle. He 
had surrounding him the ablest group of 
political thinkers and experts on govern- 
ment that have ever been on this earth at 
one place at one time. They were men 
of such depth and vision that their efforts 
to form a free government for free people 
that 
John Adams, Alexander Hamil- 


attained a success has never been 
equaled. 
ton, Benjamin Franklin and Thomas Jef- 
ferson to name only a few. Each 
was an individualist, although joined in the 
movement to create the new government. 
It was Washington’s task to keep them 
working together. The very existence of 
the country today is a monument to his 
success . but history has yet to put its 
finger exactly upon the single, elusive facet 
of Washington’s many-sided nature 

indeed; if there is one . that gave him 
the ability to control those explosive, in- 


dividual geniuses. We simply have to sum 
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it all up with the statement: Washington 
had character. 

One should also state today that Wash- 
ington is the only man who ever directed 
a successful revolution. It was successful 
because he made it last. The government 
of this country developed out of the revolu- 
tion that Washington led and that govern- 
ment has weathered all storms to remain 
alive stronger than ever today. 

The French revolution came on the heels 
of Washington’s. The French threw off 
the tyranny of kings but they lost the bat- 
tle for a permanent, stable government. 
Sun Yat Sen tried ten times to throw. the 
Manchu dynasty from the throne of China 
and he succeeded in 1911. But the Chinese 
were never able to consoldidate the gains 
and reap the rewards. 

In Russia the Union of Socialist Soviet 
Republics was born and a new freedom 
was promised. Thirty five years later we 
find nothing but horror and misery pro- 
longed in its name. There was only one 
successful revolution and it was the handi- 
work, more than anyone else, of George 
Washington. 

No discussion of Washington would be 
complete without making the unchallenge- 
able statement; Washington was incom- 
parably the greatest of all Americans. 
There are those who would dispute this 
statement and who believe that Lincoln 
was the greatest because he saved the 
Union, or that Jefferson was the greatest 
because of the sheer magnitude of strength 
of mind. There are those who place Wood- 
row Wilson in this category because of his 
foresight in realizing that the only way to 
eliminate the scourge of war is through a 
structure such as he visualized in the 
League of Nations one which the 
American people refused to accept 
which they did to death by their smugness 
and their firm belief that they were sufficient 
unto themselves and could survive in 
powering isolation. Great as these Ameri- 
cans were, Washington dwarfs them all. 


GEORGE WASHINGTON 9 


It seems to me today that Washington’s 
greatness, reduced to simplest terms lies 
in the fact that when he took the struggle 
against the British crown he had every 
thing to lose and nothing to gain except 
a greater degree of personal freedom. 
Washington was one of the wealthiest, if 
not the richest man in the American col 
onies. He could have chosen the easy 
course. He could have selected a life of 
leisure. He could have enjoyed all of the 
comforts and refinement of the age in which 
he lived. Yet, deliberately and premedi 
tately he selected the opposite road. Great 
as his love was for his home at Mount 
Vernon, Washington rode into battle at the 
head of a militant minority one that 
was not content to accept the decision of 
an apathetic majority that it bend in sup 
pliance to the edicts of George the Third. 
It was that militant minority that in 
trepid band of men who drove relentlessly 
forward through trials and tribulations and 
vicissitudes of war who endured the 
helling agony of Valley Forge . . . when 
men walked through the snow in bare 
feet that were bloody stumps . . . it was 
that minority under Washington who won 
for us... their progeny the freedom 
that we have today. It was that minority 
who refused to accept the theory that it was 
right to levy taxes upon a people who had 
no representation in the parliament which 
made the assessment. 

When the revolution came to a close it 
was Washington’s hand which guided the 
struggling colonies into the dawn of a state 
hood ina Federal Union. It was Washing 
ton who attended every session of the con- 
stitutional convention . . . who never 
missed a single day of the deliberations. It 
was Washington who said at one time: 
“This is the last chance that you'll have 
to write this constitution in ink. If you 
fail now, the next one will .be written in 
blood.” 

It was Washington, when the Constitu- 


tion was ratified, who became the nation’s 
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first President who refused to accept 
a crown and a third term for the Presi- 
dency. It was Washington who. . . as 
Daniel Webster so ably pointed out on the 
“did 
not give up to party that which was meant 
for mankind.” Therein lay his political 


100th anniversary of his birth 


greatness. 
When people try 
down to size 


to cut Washington 
and to point out that 
he was, after all a human being sub- 
ject to all emotions and with goodness and 


badness in his character . . to those who 


[Vor. 45, No. 1 


like to remember that he swore like the 
trooper he was . 
strain 


. when under stress and 
that he drank alcoholic bev- 
erages and that he smoked and used snuff 

to those who like to recall that he 
wore false teeth and that his feet were, after 
all, made of clay 
would suggest that they remember what 
Calvin Coolidge said after he had read all 
those things in a biography. He 


to those people I 


pro- 
nounced his critique on that biography as 
he looked out a White House window . 
“T see that the Monument is still there.” 


ABRAHAM LINCOLN * 


Crepric Foster 


Mutual Broadcasting Company 


ODAY is the one hundred forty-fourth 
T anniversary of the birthday of Abra- 
ham Lincoln and it is just about two months 
short of eighty-eight years since his death 
here in Washington. It might be well were 
we to consider what manner of man it was 
who the Federal Union. “The 
enormous interest that American historians 
have always had in Lincoln,” the [Vashing- 


saved 


ton Post said, today, “appears to be in- 
creasing rather than diminishing, and it is 
easy to understand why. His stature, in- 
deed, is greater than ever, and his strikingly 
complex spirit is a standing challenge.” 
“The greatness of Washington lay partly 
in his solid character and dependability. 
Jefferson is remembered because of his 
achievements and 


tremendous intellectual 


his democratic faith. Lincoln was a man 
altogether different in character, ancestry, 
and social position. He is known and in- 
timate but, by a contradiction, there was 
something in him that was remote and un- 
fathomable. Lincoln was outside the tradi- 
tion of the early Republic. His rise to fame 


cauie when the nation was losing its bear- 


* Reprinted by permission. 


ings . . . when it was caught in a reaction 
which might have lead to degeneration and 
depravity as well as to disunity. 

“The uncouth frontiersman, who was to 
save the nation and redirect its course, was 
himself the epitome, in the eyes of the 
older aristocracy on the seaboard . . . he 
was the epitome of the illiterate westerner. 
No wonder there was depair in their hearts. 
Lincoln’s manners were inexplicable. He 
was moody and indecisive and his learning 
was of his own doing. 
undirected. 


It was rough and 
There was no polish in him 
except in his dreams and in his rhetoric. 
Yet, strangely, out of the harshness of the 
frontier, came the prose poet of the nation, 
and the forlorn mystic became the man of 
decision, who by his devotion to a 
noble idea, saved the country from the ter- 
rible perils of its own, lost soul. 
the greatness of the 
President.” 


Such is 
historians’ favorite 

Lincoln came to Washington in March 
of 1861 and he became the President of the 
United States on the 4th of March that 
year. His first inaugural address was a plea 
for the preservation of the Federal Union, 
delivered at a time when the pent up feel- 
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ings, which had been gathering in the 
breasts of men for fifteen years, were re- 
strained only with the greatest of difficulty. 
Indeed it was only a matter of weeks fol- 
lowing Lincoln’s inaugural that these slowly 
burning fires of unrest broke into the flames 
of war and the nation was plunged into a 
struggle without parallel in the history of 
mankind, 

In the first inaugural, Abraham Lincoln 
listed one argument after another why the 
bonds of union should not be severed. He 
told the people of this country that they 
all professed to be “content in the Union 
if all constitutional rights can be main- 
tained.” And he then asked what consti- 
tutional rights had been disregarded. He 
challenged the people to show him one 
instance where any right, plainly written in 
the Constitution, had ever been denied. It 
was upon issues where the Constitution did 
not expressly define or limit authority that 
men disagreed. On issues of this nature 
men divided themselves into minorities and 
majorities. “If the minority will not ac- 
quiesce,” Mr. Lincoln declared, “then the 
majority must or the government must 
cease. There is no alternative, for continu- 
ing the government is acquiescence on one 
side or the other.” 

“If a minority in such case will secede, 
rather than acquiesce, they make a prece- 
dent which, in turn, will divide and ruin 
them, for a minority of their own will se- 
cede from them whenever a majority re- 
fuses to be controlled by such a minority. 
For instance, why may not any portion of 
a new confederacy a year or two hence . 
arbitrarily secede again, precisely as por- 
tions of the present Union now claim to 
secede from it? All who cherish the senti- 
ments of disunion are being educated to 
the exact temper of doing this. Plainly the 
central idea of secession is the essence of 
anarchy. A majority, held in restraint by 
constitutional checks and limitation; and 
always changing easily with deliberate 
changes of popular opinions and sentiments, 
is the only true sovereign of a free people.” 





LINCOLN 11 


In his closing remarks in the first inau- 
gural Abraham Lincoln asked the people 
to think calmly on the whole subject. He 
said that nothing of any value could be lost 
by taking time. “Such of you as are now 
dissatisfied still have the old constitution 


unimpaired and, on the sensitive 
point . . . the laws of your own framing 
under it. The new administration will 


have no immediate power, if it would, to 
change either. 

“In your hands, my dissatisfied fellow- 
countrymen and not in mine . . . is 
the momentous issue of Civil War. The 
government will not assail you. You can 
have no conflict without being ‘yourselves 
the aggressor. You have no oath registered 
in Heaven to destroy the government, while 
I shall have the most solenin one to ‘pre 
serve, protect, and defend it.’” 

The Lincoln who made that statement in 
his first inaugural had previously outlined 
his position with crystal-like clarity. It 
was the preservation of the Federal Union 
which was uppermost in his mind. Like 
Daniel Webster, ten years before him, he 
did not dare look over the “precipice of 
disunion to see, if with his short sight, he 
could fathom the depth of the abyss which 
lay below.” 

Lincoln later spelled out his philosophy in 
his famous letter to Horace Greeley when 
Greeley had demanded emancipation in the 
summer of 1862. Lincoln’s reply was: 

“If there be those who would not save 
the Union unless they could at the same 
time save slavery, I do not agree with them. 
If there be those who would not save the 
Union unless they could at the same time 
destroy slavery, I do not agree with them. 
My paramount object in this struggle is to 
save the Union, and it is not either to save 
or to destroy slavery. If I could save the 
Union without freeing any slave I would 
do it: if I could save the Union by freeing 
all of the slaves, I would do it. If I could 
save the Union by freeing some of the 
slaves and leaving the others alone, | would 


do that also. What I do about slavery and 








se 
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the colored race I do because I believe it 
helps to save this Union. What I forbear, 
I forbear because I do not believe it would 
help to save the Union. I shall do less, 
whenever I believe what I am doing hurts 
the cause and I shall do more when- 
ever I believe doing more will help the 
cause. I shall try to correct errors, when 
shown to be errors, and I shall adopt new 
views when they shall appear to be true 
views.” 

Gettysburg . . . the Bixby letter, the 
Emancipation Proclamation immortal 
documents . . . but it remains for the 
second inaugural to show the great depth 
of the man whose anniversary of birth we 
honor today. 

“Four years ago,’ Mr. Lincoln said, “all 
thoughts were anxiously directed to an im- 
pending Civil War. All dreaded it and all 
sought to avert it. While the inaugural 
address was being delivered from this place, 
devoted altogether to saving the union 
without war insurgent agents were in 
the city seeking to destroy it without war 

seeking to dissolve the Union and 
divide the efforts by negotiation. Both 
parties deprecated war but one of them 
would make war rather than let the nation 
survive. The other would accept war 
rather than let it perish, and the war came. 

“One eighth of the whole population were 
colored slaves, localized in the Southern 
part of the Union and they constituted a 
peculiar and powerful interest. All know 
that this interest was somehow the cause 
of the war. To strengthen, perpetuate and 
extend this interest was the object for 
which the insurgents would rend the Union, 
while the government claimed no right to 
do more than restrict the territorial en- 
largement of it. 

“Neither party expected from the war 
the magnitude or the duration which it 
has already attained. Neither anticipated 
that cause of the conflict might cease with, 
or even before, the conflict itself should 
cease. Each looked for an easier triumph 
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and a result less fundamental and astound- 
ing. Both read the same Bible and pray 
to the same God ; and each envokes his aid 
against the other. It may seem strange 
that any man should dare to ask a just 
God’s assistance in wringing their bread 
from the sweat of other men’s faces; but 
let us judge not that we be not judged.” 

The prayers of both could not be an- 
swered. That of neither has been fully. 
The Almighty has His own purposes. 
“Woe until the world because of offenses, 
for it must need be that offenses come, but 
woe to the man by whom the offense 
cometh.” If we shall suppose that Ameri- 
can slavery is one of these offenses which 

in the Providence of God must needs 
come . . . but, which having continued 
through his appointed time, He now wills 
to remove ; and that He gives to both North 
and South this terrible war, as the woe 
due to those by whom the offense came, 
shall we discern therein any departure from 
those Divine attributes which the believers 
in a living God always ascribe to him? 
Fondly do we hope, and fervently do we 
pray, that this mighty scourge of war may 
speedily pass away. Yet if God wills that 
it continue until all the wealth piled by 
the bondsman’s two hundred fifty years of 
unrequited toil shall be sunk . . . and 
until every drop of blood drawn with the 
last . . . shall be paid with another drawn 
with the sword as was said three 
thousand years ago so still it must 
be said . “the judgements of the Lord 
are true and righteous altogether.” 

“With malice toward none, with charity 
for all with firmness in the right as 
God gives us to see the right . . . let us 
strive on to finish the work we are in 
to bind up the nation’s wounds . . . to care 
for him who shall have borne the battle . 
and nor his widow and his orphan. . . to 
do all which may achieve and cherish a 
just and lasting peace among ourselves and 


with all nations.” 
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PROGRAM 


COUNCIL FOR ELEMENTARY SCIENCE INTERNATIONAL 


In COLLABORATION witH ASCD 


Horet SHOREMAN, WASHINGTON, D. C. 


Saturday, March 5, 1960 


THE CHALLENGE: THE 
CHILDREN IN 


We see science moving from an inci- 
dental role to that of an essential discipline 
in our democracy. However, forces operat- 
ing in our present era influence the direction 
and development of science in the education 
of children. How does the nature of sci- 
ence give direction to us in the development 
What direction 
shall schools strive for? How shall schools 


of childhood education? 
operate with modern forces? 


LUNCHEON ADDRESS 


Tue CHALLENGE oF New Wortp Horizons 1N 
SCIENCE 


Dr. Hugh Odishaw, Director of IGY, World 
Center Data A (U.S.), National Academy 
of Science, Washington, D. C. 


GENERAL SESSION 9:30 to 11:30 A.M. 


THe CHALLENGE 


Paul Blackwood, Specialist for Elementary 
Science, U. S. Office of Education, Wash- 
ington, D. C. 


IMPLICATIONS OF THE CHALLENGE 


Glenn O. Blough, Associate Professor of Edu- 
cation, University of Maryland, College 
Park, Maryland 

Katherine Hill, Associate Professor of Edu- 
cation, New York University, New York 
City 

SUMMARY OF CONFERENCE 4:00 P.M. 

Gerald S. Craig, Professor Emeritus of Natural 


Sciences, Teachers College, Columbia Uni- 
versity 


ROLE OF SCIENCE FOR 


A DEMOCRACY 


DISCUSSION GROUPS 2:00 to 3:45 P.M 


Group I, ScrENCE EXPERIENCES AND BALANCE IN 
PROGRAMS FOR YOUNGER CHILDREN 


Anne Hopman, Director of Elementary Edu 
cation, Hammond, Indiana 

John Garone, Jersey City State Teachers Col 
lege, Jersey City, New Jersey 

Mildred Limberg, 
County, Maryland 


Teacher, Montgomery 


Group IT. Science EXPERIENCES AND BALANCE IN 
PROGRAMS FOR OLDER CHILDREN 


Julius Schwartz, Consultant in Science, Curric 
ulum Bureau, New York City 

Lewis D. Evans, Elementary Science Educa 
tion, Ohio State University, Columbus, Ohir 

John Sternig, Assistant Superintendent, Glen 
coe, Illinois 

Rhoda Scott, Teacher, Washington, D. (¢ 


Group III, Resources ror LEARNING ScIENCI 


Thelma Johnson, Consultant in Elementary 
Science, Washington, D. ¢ 

Matthew Brennan, Specialist for Elementary 
Science, U. S. Office of Education, Wash 
ington, D. C 


Group IV. DeveLorpinc TEACHER LEADERSHIP IN 


ScIENC! 

Madge Stanford, Richardson, I.S.D., Dallas, 
Texas 

Mary Sheckles, University of Florida, Gaines 
ville 


H. H. Wiebe, Saskatchewan College, Sasktoon 


Group V. INDIVIDUALIZING LEARNING IN SCIENC! 


J. R. McCarthy, Assistant Superintendent of 
Curriculum, Ontario Department of Educa 
tion, Toronto, Ontario 

Ruth Gue, Elementary 
gomery County, Md. 

Rodney Johnson, Principal, South Milwaukee, 
Wisconsin 


Supervisor, Mont 
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Group VI. ContrirnuTions oF TEACHER EpucA- 
TION IN Science, IN-SERVICE AND PRE- 
SERVICE 

Ruth Roche, San Fernando Valley State Col- 
lege, North Ridge, California 

Lewin Wheat, State Department of Education, 
Maryland 

A. M. Henry, McGill University, Montreal, 


Quebec 


Group VII. THe Rote or Cuitp Stupy FoR 
PARENTS AND TEACHERS IN SCIENCE Epvu- 
CATION 

Willie Holdworth, University of Texas, Austin, 
Texas 

Sallie Kate Mims, Greenville County Schools, 
Greenville, South Carolina 


Group VIII. THe Neep ror Action RESEARCH IN 

ELEMENTARY SCIENCE 

Alexander Frazier, Director, Center for School 
Experimentation, Ohio State University, 
Columbus, Ohio 

Robert Fleming, Chairman, Department of 
Early Childhood and Elementary Education, 
New York University, New York 

Mildred Sowers, State Department of Educa- 
tion, Maryland 

John McLain, Supervisor of Elementary Edu- 
cation, South Milwaukee, Wisconsin 


SCIENCE EXHIBITS 


Science Work and materials for children will 
be on exhibit in the Ballroom, Hotel Shoreham, 
during the conference. 


ANNUAL BUSINESS MEETING 9:00 A.M. 
MARCH 6 


INFORMATION ABOUT THE COUNCIL FoR ELEMEN- 
TARY SCIENCE INTERNATIONAL 


The Council for Elementary Science Interna- 
tional is an organization for improving science 
teaching in the elementary schools. 

Its purposes are: to promote a science curric- 
ulum for the elementary grades which will be a 
part of the continuous and integrated science pro- 
gram for the entire school; to promote study of 
problems involved in the methods and techniques 
of science teaching in the elementary school; and 
to further the pre-service and in-services educa- 
tion of teachers for teaching science in the ele- 
mentary school. 

Each year the Council sponsors three national 
conventions—one in conjunction with the annual 
conference of the Association for Supervision and 
Curriculum Development, another in conjunction 
with the annual conference of the Association for 
Childhood Education International, and a joint 
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meeting with the National Association for the 
Research of Science Teaching. Other conferences 
are sponsored by the Council when desired. Last 
June the Council sponsored a conference in Hon- 
olulu, Hawaii, in cooperation with the Hawaiian 
State Department of Education, the University 
of Hawaii, and the Hawaiian Academy of Sci- 
ence. 

The Council regularly distributes to its mem- 
bers the Elementary School Science Bulletin, a 
publication of the National Science Teachers 
Association, the elementary issue of Science Edu- 
cation, and a monthly newsletter. 

Membership is open to classroom teachers, 
supervisors, college instructors, and others inter- 
ested in the improvement of science teaching in 
the elementary schools. 


COUNCIL FOR ELEMENTARY 
SCIENCE INTERNATIONAL 


Executive Orricers 1959-60 


John Navarra, President 
Chairman, Department of Science, Jersey City 
City State Teachers College 

Etheleen Daniel, First Vice-President 
Supervisor, Board of Education, Rockville, 
Maryland 

Arnold Lahti, Second Vice-President 
Western Washington College, Bellingham, 
Washington 

John McLain, Secretary-Treasurer 
Supervisor of Elementary Education, South 
Milwaukee, Wisconsin 


30ARD OF DIRECTORS 


Muriel Beuschlein, Science Department, Chicago 
Teachers College 

Katherine Hill, New York University, New York 
City, New York 

Bonnie Howard, Board of Education, Louisville 
2, Kentucky 

Willard Jacobson, Professor of Natural Science, 
Teachers College, Columbia 

Albert Piltz, Board of Education, Los Angeles, 
California 

Ruth Roche, Assistant Professor of Education, 
Los Angeles State College 


LocAL PLANNING COMMITTEE, WASHINGTON 
CONFERENCE 


Etheleen Daniel, Montgomery County, Maryland, 
General Chairman 

Rowannetta Allen, Prince George’s County, 
Maryland 

Gertrude Howard, Washington, D. C. 

Mary Jane Phillips, Falls Church, Virginia 

Lewin B. Hannegan, Arlington County, Virginia 
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PROGRAM 


COUNCIL FOR ELEMENTARY SCIENCE INTERNATIONAL 


In COLLABORATION witH ACEI 


Horet STATLER-HILTON, CLEVELAND, OHIO 


Friday, April 22, 1960 


INDIVIDUALIZATION: THE KEY TO SCIENCE EDUCATION 


8:30- 9:00 Registration 
9:00-11:00 General Session—Euclid Ball Room 
Presiding : 
John Navarra, President of the Council, 
Chairman, Department of Science, Jersey 
City State College 


Welcome : 
Mark C. Schinnerer, Superintendent of 
Schools, Cleveland, Ohio 


Address: 

(1) Varying Characteristics of Children 
and Their Utilization in Science Educa- 
tion, Mrs. Robert Plank, Assistant Pro- 
fessor of Child Development, Western 
Reserve University Medical School, 
Cleveland, Ohio 


to 


“Varying Perceptions of Science Phe- 
nomena,” Katherine Hill, Associate Pro- 
fessor of Education, New York 
University, “ew York, New York 

(3 


~~ 


“Varying Materials for Individualized 
Understanding,” George Mallinson, Dean 
Graduate School, Western Michigan 
University, Kalamazoo, Michigan 


12:00- 1:45 Luncheon 
Hostess—June Dwyer 
Presiding: Mrs. Grace Maddux, Supervisor of 
Science, Cleveland, Ohio 
Address: “The Future of Geophysical and 
Meteorological Instrumentation,’ Frederick 
B. Cline, Program Director, Weather Recon- 
naissance Systems, Bendix Aviation Corpo- 
ration Systems Division 


2:00- 3:45 Group Discussions 
Group I—Parlor 1 
Individualizing the Program in the Classroom 
Lewis Evans, Ohio State University, Colum- 
bus, Ohio 
Alfred Aiello, Assistant Principal, R. G. 
Jones School, Cleveland, Ohio 
Patricia Stanzel, Teacher, Nathaniel Haw- 
thorne School, Cleveland, Ohio 
Florence Leurzaf, Teacher, Pittsburgh Public 
Schools, Pittsburgh, Pennsylvania 


Group II—Parlor 2 
Individualizing the Program in the Classroom 


Ruth H. Mattila, New Mexico Western Col- 
lege, Silver City, New Mexico 

Mildred Einzig, Principal, Hicks School, 
Cleveland, Ohio 

Seymore Freedman, Principal, Dunham 
School, Cleveland, Ohio 


Group III—Parlor 3 
Individualizing the Program in the Classroom 


Robert Chinnis, University of Pennsylvania, 
Philadelphia, Pennsylvania 

Natalie Kolmorgen, Teacher, Moreland 
Hills School, Orange Village, Ohio 

George Whittingham, Assistant Principal, 
Clara Tagg Brewer School, Cleveland, 


Ohio 
Group I1V—Parlor A 
Individualizing the Program in the Classroom 


Louise Ritsema, Principal, Haisley School 
Ann Arbor, Michigan 
Donald McCarthy, Science Teacher, Tremont 
School, Cleveland, Ohio 
Mildred Pelikan, Principal, George Washing 
ton School, Cleveland, Ohio 
Group V—Parlor B 
Individualizing the Program in the Classroom 
Mervin Johnson, Central Washington Col- 
lege, Ellensburg, Washington 
Sister M. Celine, C.S.J., Special Supervisor 
in Elementary Science, St. John’s College, 
Cleveland, Ohio 
Irene Weiss, Principal, Crispus Attucks 
School, Cleveland, Ohio 


4:00— 5:00 Closing Session—Euclid Ball Room 
Presiding 


Arnold M. Lahti, Second Vice President of 
the Council, Western Washington College, 
Bellingham, Washington 


Summary of Discussion Groups, 


Lewis Evans, Ruth Mattila, Louise Ritsema, 
Robert Chinnis and Mervin Johnson 








THE CHALLENGE OF NEW HORIZONS IN SCIENCE * 


Hucu OpIsHAw 


Executive Director, United States National Committee, International Geophysical 
Year 1957-58, National Academy of Sciences, Washington, D. C. 


oO speculate on the challenges afforded 

by science today is exciting but diffi- 
cult. It is exciting because the opportuni- 
ties before man are many, but it is difficult, 
quite aside from the perils of forecasting, 
because the sciences represent a host of 
fields, each of which moves ahead at an in- 
creasing rate of development. 

Physics, chemistry, biology: these and 
other areas of science clearly show the ac- 
celerating process inherent in scientific 
work. Scientific knowledge is cumulative. 
One worker builds upon all that has gone 
before whereas a novelist, say, starts liter- 
ally from scratch. The curve that best sug- 
gests the rate at which science can develop 
is an exponential one. For this reason, 
if for no other, to outline the horizons of 
science is impossible. It is simple to point 
to a few general areas: for example, the 
problem of cheap, fresh water and the devel- 
opment of low-cost energy sources. Per- 
haps of all the practical problems before 
science and technology, these two are of 
most immediate interest to mankind for the 
needs of millions of people, struggling with 
inadequate living standards, depend heavily 
upon water and energy. 

As important as food and shelter is 
physical well being, and the generality of 
mankind has keen interest in the results of 
biology and medicine. Here, too, the fron- 
tiers are many. The development of anti- 
biotics and polio vaccine represents recent 
breakthroughs, promisory of other related 
advances. fundamental research on the 
cell affords the prospect of important new 
knowledge about basic life processes and 
perhaps the solution of cancer may come 


from this work. In any event, the attack on 


pa 


*A paper presented at the Council for Ele- 
mentary Science International Meeting, Wash- 
ington, D. C., 


March—1960. 


diseases goes on ever more rapidly and on 
many fronts. 

Man’s physical environment itself now 
stands out as an unparalleled frontier. This 
is of interest for several reasons. The ele- 
ment of paradox is perhaps the first of 
these : planet Earth, man’s home with which 
intimate familiarity may have been as- 
sumed, turns out to be an unprecedented 
reservoir of the unknown. The total physi- 
cal environment, of Earth and space and 
cosmos, challenges because it partakes of 
adventure, of pursuit of knowledge, and 
of applications. Because this subject is 
certainly broad enough to be typical, be- 
cause all the sciences cannot be coped with, 
and because planet Earth has novel and 
contemporary aspects, the rest of my com- 
ments will deal with man’s physical en- 
vironment. 

Here the sciences we are dealing with 
are the geophysical ones. Several of these 
are concerned with the solid earth—for ex- 
ample, geodesy, seismology, and gravim- 
etry. Another three—oceanography, gla- 
ciology, and meteorology—relate to the 
skin of the earth and the lower atmosphere. 
Several disciplines take up problems of the 
upper atmosphere, solar-terrestrial rela- 
tions, and space; among these are cosmic 
rays, geomagnetism, aurora and airglow, 
ionospheric physics, and solar activity as 
well as studies of particles, radiations, and 
magnetic fields throughout interplanetary 
and interstellar space. 

Some notion of what has happened re 
cently in the geophysical sciences is 
afforded by the International Geophysical 
Year. This unprecedented international 
program conducted by scientists of some 
sixty-seven countries is responsible for 
radical revisions of our concepts of our 


environment, and from it stem major enter- 
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prises now underway. By looking at the 
IGY, its results, and its more general im- 
plications, something of the nature of the 
horizons before us can be apprehended. 

The basic objective of the IGY was a 
mapping of our physical environment. Just 
as geographic mapping has its self-evident 
necessity to man before he can know a 
region and before he can begin to assess 
and utilize it, geophysical mapping is a pre- 
requisite to a scientific understanding of the 
sarth and calls for the acquisition of synoptic 
data—data taken simultaneously on and 
about the earth in order to get a planetary 
view of weather, geomagnetism, the ion- 
osphere, the aurora, and the like. In this 
objective the IGY was fully successful 
as the quantity and quality of data in the 
IGY world data centers prove. 

Aside from the obvious significance of 
obtaining a world-wide view of a particular 
field—for example, atmospheric circulation 
which is crucial to a better understanding 
of weather and climate—the IGY program 
has been remarkably rich because it em- 
braced most of the fields of geophysics. 
What this inclusion means is simply the 
following: that measurements were made 
which relate one field to another, permitting 
understanding of what happens in each 
field. In the area of high atmosphere 
physics, for example, the interplay between 
solar activity, cosmic rays, auroral displays, 
geomagnetic storms, and ionospheric dis- 
turbances—a complex drama of a host of 
phenomena and processes—was carefully 
studied. So too with oceanography, glaci- 
ology, and meteorology, which combine to 
make up the earth’s heat and water budget. 

The IGY has not only provided the basis 
for better correlations among these disci- 
plines of science, but it has drastically al- 
tered the attitudes of scientists themselves. 
Their approach to problems of our physical 
environment has undergone a great change 
—from a discipline approach to an inter- 
disciplinary one. 

In addition to mapping our physical en- 
vironment and integrating what formerly 
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were somewhat separate fields of the study, 
the IGY proved rich in specific discoveries. 
A few of these will suggest the type of find- 
ings and their variety and richness. 

Using seismic sounding techniques, IGY 
scientists have laid bare the nature of a 
considerable portion of the land mass of 
Antarctica. This region now appears as 
a complex of island and mountain chains, 
particularly certain coastal parts where a 
few mountains now protrude above the vast 
ice mantle but where, even were the ice 
to melt, some mountain chains would lie 
hidden beneath sea level. Moreover, there 
are increasing indications of a major di- 
vision between East and West Antarctica. 
These studies are for the first time in 
history establishing the character of the 
least known continent in the world, whose 
area is some 6,000,000 square miles. 

Seismic measurements have also given 
us a better measure of the amount of snow 
and ice in the world. The old figure was 
about 3,240,000 cubic miles. So much more 
ice has been found in Antarctica, to depths 
of 14,000 feet—and bear in mind _ that 
Antarctica accounts for 90 per cent of the 
total—that this figure must be revised up- 
wards by about 100 per cent, to some 
6,000,000 cubic miles. If the earth’s cli- 
mate, which is dynamic as geological his- 
tory shows, changes, the significance of 
this number is apparent. The revised 
figure is critical for the study of the deli- 
cate balance of the heat and water regimen 
of the earth. 

Studies of ice coverings in both polar 
regions are shedding light upon weather 
and climate of the past. For example, 
during the last fifty years or so the amount 
of precipitation in the Artic has averaged 
twice that of the Antarctic. These records 
are preserved in the ice layers, affording 
the opportunity to read them much as we 
read tree rings. The significance of these 
studies transcends historical interests: for 
these data are also clues to the future of 
weather and climate. 


Three major counter-currents in the 
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oceans have been found and measured. 
One in the Atlantic flows beneath and op- 
posite to the Gulf Stream, traveling at a 
rate of 8 miles per day some 9,000 feet 
beneath the surface. The second, at depths 
between 200 and 1,000 feet, flows against 
the surface equatorial current in the 
Pacific, transporting a billion cubic feet 
per second. The third lies beneath the 
surface 200 miles north of the Pacific 
equator, transporting 1.5 billion cubic feet 
per second. These 
critical new elements to our understanding 
of the major circulation systems of the 


measurements add 


oceans, circulation systems which hold 
great significance for the dynamics of 
weather and climate and even for the loca- 
tion and quantity of food stocks in the seas. 

In studying ocean bottoms, a_ vast 
mineral-rich region in the Pacific has been 
discovered. Millions of square miles of 
the Southeast Pacific bear a surface-bottom 
sludge laden with nodules of manganese 
and iron with up to one per cent of cobalt 
mixed with copper. The value of these 
minerals is estimated at about $500,000 per 
square mile, and the economics of dredging 
up the sludge appear promising. 

Throughout the IGY period the sun was 
kept under perpetual watch every minute. 
One purpose was the detection of solar 
flares in whose wakes frequently follow 
important effects in the upper atmosphere. 
3ut in addition photographs in the light 
of hydrogen were taken each minute, and 
sometimes more often. These provide a 
fabulous record of the history of the sun 
during the IGY period of sunspot maxi- 
mum. The prospects of research, both into 
solar processes and into terrestrial correla- 
tions, using this unparalleled record seem 
immense to astronomers. 

Discovery of the Van Allen Radiation 
Belts indicates that a vast region of space 
around the earth is populated with charged 
particles, probably replenished by solar 
plasmas. Trapped in the earth’s magnetic 
field, leakage of these particles appears 
with geomagnetic variations 


associated 
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and auroral displays. The discovery is 
of striking basic significance and of interest 
in terms of space exploration in the popu- 
lar sense. 

The successful launching of artificial 
satellites in the IGY program is a pioneer- 
ing and historic event per se. It has 
ushered in the space age. It will inevitably 
lead to greatly increased knowledge of 
the earth and the solar system. 

The far-reaching and intensified investi- 
gations of the IGY inevitably provided new 
knowledge. One would have expected 
this, for the 
thousand scientists, technicians and ob- 
servers were devoted to the program. But 


energies of some thirty 


it has also opened new doors for man in 
relation to his environment. Some of these 
are specific research doors, for as new in- 
sight is gained into nature, new questions 
come to mind, and many major, specific 
scientific endeavors challenge the scientist. 
Other doors open up possibilities relating 





to resources 
telligent exploitation of the seas. But 
doors of an intellectual and psychological 
kind can also be opened by imaginative and 
far reaching enterprises of the type that 
IGY has been. 

The IGY has greatly extended the physi- 
cal and psychological frontiers on earth. 


as in, for example, the in- 


In spite of, and perhaps precisely because 
of, the results accumulated during the IGY, 
it is clear that we have only scratched the 
surface of our ignorance with respect to 
Antarctica, the Arctic Basin, the oceans 
that cover 75 per cent of the earth, and the 
depths of the earth itself. 
romance of the IGY, quite as much as its 
results, have contributed to a recognition 
that much exciting work remains to be done 
on earth itself. 

That this almost unlimited horizon has 
always existed is beside the point. As a 
result of the IGY, countless people, in- 


The drama and 


cluding many scientists, have a new and 
invigorating attitude toward our planet. 
This attitude includes the interdisciplinary 
approach to problems cf the depths of the 
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earth, the heat and water regimen, and 
space both near and far. Of the specific 
horizons now discernible, surely three are 
immediately and obviously challenging. 

The first of these is the earth itself, whose 
depths still remain largely unknown. Both 
from a practical point of view, largely a 
long-range concern with mineral resources 
and energy, and from a fundamental point 
of view, the secrets of the earth challenge 
science and engineering. Sufficient prog- 
ress in the latter affords good hope for 
advances in man’s knowledge of the struc- 
ture and composition of the earth, but 
radical approaches are also called for—both 
experimental and theoretical. Thus it is 
that the projected digging of a hole to the 
discontinuity between the earth’s crust 
and mantle represents an exciting adven- 
ture in science. Only by boring down to 
the mantle can a host of questions about 
the composition and structure of the depths 
of the earth be answered. 

In the wake of such basic studies come, 
inevitably, not only _ spirit-satisfying 
knowledge but benefits to mankind. When 
one thinks that man lives within a trivially 
thin skin of his planet and considers the 
vast depth of earth beneath, large possi- 
bilities spring to mind: the materials that 
he may someday need to seek far below the 
surface and the energy that may be avail- 
able there. 

A second frontier before man at the 
present is oceanography. The seas of 
the world, covering almost 75 per cent of 
the earth’s surface, have scarecly been 
touched by science. Their vastness, the 
complexity of the problems, and limitations 
of funds have conspired to limit man’s 
knowledge of them. Yet rich in food stocks 
and minerals and covering sediments carry- 
ing clues to the past, the oceans await 
concerted attack. Eventually, as popula- 
tions increase and as energy costs decrease, 
it is inconceivable that man will fail to ex- 
ploit better the food farms of the oceans and 
the dissolved minerals. Even in the near fu- 
ture much can be done by appropriate do- 
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mestic and international agreements to in- 
crease appreciably the availability of existing 
sea foods. Perhaps between the attainment 
of such shorter-term goals and those consid- 
erably ahead of us, man will also dredge 
certain sea bottoms for minerals. 

The means now at hand, or soon to be 
available, for transporting instruments into 
space add immeasurably to the power and 
versatility of the tools of scientific investi- 
gation. Atmospheric attenuation limits the 
earthbound observer to the use of about 
20 of the 60 octaves in the electromagnetic 
spectrum above 100 kilocycles: an addi 
tional 40 octaves are in principle accessible 
to instruments flown outside the earth’s 
atmosphere. These opportunities are of 
the liveliest interest to physicists and as- 
tronomers. With the aid of artificial satel 
lites and space probes, fields, radiation, and 
particles in interplanetary space and in the 
vicinity of the earth, the moon, and the 
nearer planets become accessible to direct 
observation for the first time. As space 
technology advances it will undoubtedly) 
become possible not only to sample the 
matter in space but also to observe and 
perhaps to obtain samples of the material 
of the moon and planets: these prospects 
are manifestly of interest not only to the 
physical but also tu the biological sciences. 

Quite obviously the great utility of satel 
lites is their ability to provide data of 
phenomena and processes, above the mask- 
ing layers of the atmosphere, not only in a 
direct way but also as functions of space 
and time. Satellites serve as powerful 
tools in at least three ways: First, they 
provide for in situ measurements over their 
trajectories. Second, they can look down 
upon the earth, through the atmosphere. 
This capability means much to ionospheric 
physics and communications, meteorology, 
and geodesy. Third, they can look out into 
the interplanetary medium without the in- 
tervention of atmospheric distortions. 

Practically, too, satellites have great 
promise. In meteorology, for example, 
satellites can survey the atmosphere, re- 
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porting regularly on cloud and storm pat- 
terns. In radio communications they can 
provide relay services and, utilizing very 
high frequences at negligible power rates, 
vastly augment the communication channels 
at man’s disposal. In geodesy, they afford 
a tool for the map maker. 

Whatever the prospects implicit in these 
rather self-evident applications, the ultimate 
value of satellites and space probes rest 
upon new and basic knowledge that, sooner 
or later, will be acquired about electromag- 
netic fields, particles, and radiation in space 
about the moon, the and the 


and sun, 


planets. From the origin of our solar sys- 
tem and perhaps life itself to the nature and 
behavior of solar plasma, a host of ques- 
tions at hand can be tackled by space tools. 
Nothing in man’s history suggests that he 
can fail to respond to a challenge of this 
kind. The nature of his response can, of 
course, vary. It is the business of science 
to point out the proper but full and sober 
but imaginative approach. 

These horizons—the depths of the earth, 
the vast seas, limitless space and all that 


it holds—are now immediately before man. 


[Vor. 45, No. 1 


They are of interest because they also sug- 
gest similar horizons in other areas of sci- 
ence and technology: this they do because 
that 
science thus have 


man will never discover all nature 
hides, and all fields of 
infinite possibilities. But the horizons of 
man’s physical environment are also of 
compelling interest because his surround- 
ings are ultimately an integral part of him- 
What better intel- 


lectual adventures to embark upon? 


self and of his destiny. 
Their 
scope is so vast that the energies of all na- 
tions and innumerable scientists could be 
The 
nessed how even during a period of sharp 
IGY 


energies of sixty-seven countries and tens 


long engaged in them. world wit- 


political unrest, the channeled the 


of thousands of specialists into creative 
The 


now before us can do likewise, and in this 


and cooperative activities. horizons 
they can bring sound excitement to the 
bored, knowledge to the curious, benefits 
to those sensitive to costs, and cooperation 
to those who see some contribution to the 
easing of political tensions when nations 
and men commit themselves to demanding, 
great enterprises. 


VARYING CHARACTERISTICS OF CHILDREN AND 
THEIR UTILIZATION IN SCIENCE TEACHING * 


EmMMA N. PLANK 


Department of Pediatrics, School of Medicine, Western Reserve University, Cleveland, Ohio 


bewilderment over the scientific 


iy 
achievements of the 


brought about a sharply critical concern 


Russians has 
with our curricula in mathematics and the 
sciences. So often the response to the need 
to improve teaching las been a_ panicky 
forgetting of the differences in children we 
are teaching, with exclusive stress on pre- 
senting facts better and faster; therefore 

*Paper presented at the Council For Ele 
mentary Science International—ACEI Meeting, 
Hotel Statler-Hilton, Cleveland, "Ohio, April 22, 
1960. 


[ was delighted with the emphasis on indi- 
vidualization for this morning’s papers. 

Today we have to elucidate the content 
and timing of science teaching for young 
children. We have to recognize and de- 
velop their specific and individual responses 
to science. Can our knowledge of person- 
ality development give us clues how and 
when to do that? 

Maybe I should first lay my cards on the 
table and tell you briefly what | believe to 
be the right psychological approach to the 
teaching of science. 
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Let me start with a negative example. 
It actually deals with arithmetical learn- 
ing, but I think it applies to science as well. 
[ am referring to a nationally advertised 
puzzle that is designed to teach the number 
combinations. Each jigsaw piece has 
printed on it a problem, e.g. 34-2; the child 
fits it on the answer inscribed on the inlaid 
tray. The finished puzzle builds up into 
a four-colored geometric design. The 
colors, the design, the outline of the jigsaw 
pieces are all arbitrary and have no relation 
to the facts to be learned. They can only 
distract attention. The teacher who de 
veloped this puzzle understood correctly 
that young children have a_ knack for 
recognizing shapes and are interested in 
manipulation but this material does not 
help their conceptual thinking. 

Children take learning and growing up 
very seriously. Knowledge does not have 
to be smuggled in or sugar coated to be 
appealing to them. I think that we owe 
it to children’s intelligence to clearly 
delineate a problem and not to confuse it 
by camouflage. 

The scientist reduces a problem to be 
studied to as few variables as possible. The 
same applies to children. If problems are 
structured that way, children get the thrill 
of finding solutions by themselves, and 
along with the joys of discovery goes a 
learning which they don’t forget. 

In order to achieve clarity on the pur- 
poses and problems of science teaching, we 
have to develop first a clear view of the 
starting point at which we have to begin 
and of the goal toward which we want to 
move. What is the main difference, as far 
as the working of the intellect is concerned, 
between the child as we meet him when he 
enters school, and the child as we leave him 
when he has completed elementary school ? 
I believe the crucial difference is that be- 
tween magical and scientific thinking. Mag- 
ical thinking, the thinking that the child de- 
velops from birth on through the impact 
of his limited experiences on his limited 
mental equipment, is characterized by two 
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principles: anthropomorphism and omnip- 
otence of thought. The child experiences 
early that certain things happen when a 
subject—generally an adult human _ be 
ing—makes them happen. He is quick to 
assume that all events occur as the result 
of conscious volition on the part of a being 
who possesses this power. There is 
thunder because the man in the sky is 
angry. This is anthropomorphism. On 
the other hand, surrounded by adults who 
take care of him, as the child normally is, 
he learns equally fast that things happen 
after he wishes them to happen—e.g., he 
is hungry, he cries, food appears. The 
child evolves the notion that his wish makes 
events happen and that he can do so without 
limitations. ‘This is known to psychology 
as the omnipotence of thought. 

Scientific thinking, in sharp contrast to 
this, is characterized by two quite different 
principles: All events are links in an end 
less chain of cause and effect; and effect 
follows from cause with inevitable regular 
ity. These are the two principles of cau 
sality and of the laws of nature. 

Magical thinking is part of the intellec 
tual life of the small child and survives in 
myth, legend, fairy tale, and in quite a 
bit of the every-day thinking of adults. The 
progress from magical to scientific think 
ing is needed, however, to equip the grow 
ing child with the intellectual tools to 
master reality situations, and of course to 
equip him, on however modest a scale, for 
scientific work, which consists essentially 
in exploring the relationships of cause and 
effect and finding the underlying laws. 

This can only be done at the proper de 
velopmental stage. I have to ask your 
indulgence as I apologize for giving you 
such brief and general statements and for 
summing up the literature in a few sen 
tences. Time does not allow for more 
Ill just mention that according to Piaget, 
the profound investigator of the intellectual 
development of children, the stage at which 


the principles of causality and law can be 


established is not reached before age 7 to 


> 
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8. This has been questioned lately, but I 
think not disproved. The records which 
Celeste and John Navarra took of their 
little boy show how parents can foster good 
observations and help the formation of 
concepts but that the young child’s limited 
experience may still produce wrong con- 
clusions. 

It is 
specifically it is the task of science teach- 
ing, to guide the child from magical to 
scientific thinking. We would hardly be 
able to achieve such a great transformation 
if we didn’t have powerful allies in forces 
which spontaneously and naturally pull the 
child in similar directions. Children are 
very apt at different times of their individ- 


a task of education, then, and 


ual development to develop pertinent 
interests. Their propelling force is not 


search for objective thoughts but they give 
us the opportunity to utilize them for the 
imparting of scientific knowledge and the 
strengthening of conceptual thinking. I 
want to illustrate this by mentioning three 
such opportunities: the interest in gigantic 
prehistoric animals, the interest in things 
mechanical, particularly engines of loco- 
motion, and the interest in stars and celes- 
tial space. 

3eing small and weak in a world run 
by the big and powerful, children are gen- 
erally extremely interested in the conflict 
that springs from this situation. This 
blends with the equally strong interest in 
the question which each child would want 
to ask: I come from? As a 
result, children may be curious about ex- 
tinct monsters—that is, big and powerful 
beings which once ruled the earth but 
which were smaller and 
weaker yet luckier and smarter ones. This 
is presumably the root of the abiding inter- 
est in stories of dragons and of the heroes 
that vanquished them. In our scientific 
age, science fiction has largely replaced the 
fairy tale, and the saga of the dragon has 
been replaced by the saga of the dinosaur. 
I do not believe that the interest in dino- 
saurs, so widespread among our children, 


where do 


overcome by 
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even if only as a passing fad, is in its core 
a genuinely scientific interest, that it is any 
more scientific that the interest in dragons 
which must have been the fashion some 


centuries ago. However, it is obvious that 
it offers us an opportunity for teaching 
to widen children’s horizons and to satisfy 
their quest for knowledge—remote as it 
may seem. This is a good utilization of 
a developmental opportunity. 

It is similar with the mechanical inter- 
est. The child’s enthusiasm for engines of 
locomotion, be they bicycles, model air- 
planes, spaceships or whatever, can scarcely 
be considered a truly scientific interest. If 
we want to search for its root, we have to 
look, here again, for the desire to display 
magic power, e.g. to pretend to fly through 
space in play. We would also be likely to 
find that the mechanical interest develops 
when the child learns to piace emotional 
value on objects of the external world out- 
side of his own body. In this the individual 
perhaps recapitulates the history of the 
species inasmuch as our technical civiliza- 
tion also only developed after the earlier 
stage of concentrating emotional value on 
the human body, so characteristic of Greek 
culture, had been overcome. But, what- 
ever the psychological prerequisites, the 
child’s mechanical interest presents us with 
obvious opportunities for scientific teaching 
appropriate to this stage of development 
which we would not have otherwise. 

Quite a few children are vitally interested 
in the celestial space and its phenomena. 
They will not necessarily continue with 
this interest and become astronomers. It 
is rather an interest dependent on a stage 
of development in which the child has 
learned that he cannot dominate the world 
around himself—so he projects his wish for 
It is 
often safer to investigate something dis- 


power into the infinity of the sky. 
tant and impersonal. Constellations and 
their interpretation in mythology can cer- 
tainly be studied by a group or individual 
children with little teacher help. They can 
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punch out their own models and project 
them with a flashlight in a darkened room. 

Children have an equally great interest 
in the Here and Now, in the microcosmos 
that surrounds them. ‘The good elementary 
teacher in any environment can utilize this 
interest and use it for biological as well as 
technological observations. 

The capacity for learning in science 
varies, depending on the intellectual and 
emotional makeup of the individual. In 
an address “The Mind of a Scientist,” 
printed in the March Newsletter of the 
Harvard Foundation for Advanced Study 
and Research, the President of the Shell 
Development Company says: 

“IT am one of those who think that individu- 
ality should be fostered, not suppressed. I should 
like .. . to make clear to you how the very nature 
of science and scientific method demand from the 
scientist ways of thought that are incompatible 
with conformity. .. . / As teachers of science... 
it is important for our future that you be able to 
recognize early signs of talent so that you can 
steer into productive outlets the curiosity and 
rebelliousness of your students.” 

Only a small number of our school 
children will actually become scientists ; but 
the others deserve the same opportunity 
of an interested teacher to develop their po- 
tentials. Therefore, differences in person- 
ality and ability concern us in all children. 

The bold and the timid child will tackle 
problems differently. The interests of boys 
and girls will often vary, with a preference 
for the life’sciences on the girls’ part rather 
than the other physical sciences that require 
more stringent abstractions. In following 
the development of outstanding women 
scientists like Madame Curie, it appears 
that their interest in science started before 
the age of ten and through active indentifi- 
cation with a male figure interested in that 
field. In Mme. Curie’s case, granted her 
natural ability, closeness to her father, a 
mathematician and physicist, enhanced 
after the death of her mother, seems to have 
been a major force in her later develop- 
ment. This may give us a clue to utilize 
men teachers in the area of science, e.g. 
as leaders of science clubs in elementary 


VARYING CHARACTERISTICS 23 


school. Maybe some fathers of students 
could also be brought in to take this role. 

Not every child has to be exposed to the 
same material. Learning does not have to be 
wholesale. Those with special interest in 
science could use time after finishing as- 
signments in other areas of learning, 
preferably in a corner of the classroom set 
up for reading or simple experimentation 
(magnifying glass, microscope, teraria, 
aquaria, drawing of observations, to list 
a few of such enrichments ). 

There are a few studies of the relation 
ship between emotional factors in the child’s 
life and his achievement in mathematical 
learning. I may be partial to these studies 
because I did some of them myself, but 
[ have to admit that they represent so far 
only a small advance into a large unkown 
territory and that they refer to mathematics 
rather than to science; but I think they are 
applicable to the physical sciences. There 
are some indications that parental overpro- 
tection is apt to block the child’s mathe 
matical learning; and since the scientist 
has to dare to ask why and to follow 
through persistently, I think that this would 
apply to science learning also. 

We should also take into consideration 
the different tools of learning that fit special 
children. Manipulation that leads to de- 
ductions through observation is one of the 
first tools used, and we are constantly sur- 
prised at the keen power of detailed 
observation and sharp recognition of form 
by young children. 

Experimentation, particularly if the 
problem is self chosen, starts early, too. 
School camps can stimulate a group of 
children very much in a short time span. 
The third tool, learning through books, 
may be used most by unaggressive children. 
There is a vast reservoir of books on all 
levels of understanding and reading skill 
to draw on by children who look for infor- 
Works of imaginative literature 
may reach children who daydream and who 


mation. 


are not well anchored in reality. Often 
these children are avid readers. They 
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identify deeply with the hero of a story. In 
many books for the middle grades these 
heroes are animals, often little ones, whose 
cunning overcomes the dangerous big ones. 
Kipling’s Mongoose  Rikki-Tikki-Tavi 
comes to mind here. The same psycholog- 
ical force can be seen at work here that we 
saw operative—with roles reversed—in 
children’s interest in dinosaurs. 

Sometimes in children with inhibitions, 
learning happens without our noticing it, 
almost like osmosis, without visible effort. 
This may happen through reading or 
watching others experiment without ac- 
tively participating and should be recog- 
nized and encouraged. 

And then last but not least, there are 
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those children who are a privilege to teach 
and whose clear thinking and lucid deduc- 
tions can move a whole group into spirited 
learning. They deserve all the stimulation 
a school system and a community can offer 
them. In larger cities museums like a Jr. 
Museum, a Natural History or Health 
Museum can be of great help. Let me close 
by reading a poem written by one of those 
children I once taught: 

[ like numbers, 

I like to add, multiply, and subtract, 

And I like to get everything exact. 

I like to find out how to do new things with 

numbers. 

I get a feeling of knowing something new 

[ feel like Pythagoras felt 

When he invented the tables. 


A WELCOME AND A CHALLENGE * 


PAUL E. 


BLACKWOOD 


Specialist for Elementary Science, Department of Health, Education, and Welfare 
Washington, D. C. 


Wwe Alice in Wonderland began fall- 
ing down, down, down and there was 
nothing else to do, she began talking (to 
herself) : 


“Dinah will miss me very much tonight, | 
should think. (Dinah was the cat). 1 hope they'll 
remember her saucer of milk at tea-time. Dinah, 
my dear! I wish you were down here with me! 
There are no mice in the air I’m afraid, but you 
might catch a bat, and that’s very like a mouse, 
you know. But do cats eat bats, I wonder? And 
here Alice began to get rather sleepy, and went 
on saying to herself in a dreamy sort of way, ‘Do 
cats eat bats? Do cats eat bats?’ and sometimes, 
‘Do bats eat cats?’ for you see as she couldn't 
answer either question, it didn’t much matter 
which way she put it.” 

Today it is a privilege as a part of my 
function to welcome you to this conference. 
It is a pleasure to do so in behalf of the 
Council for Elementary Science Interna- 
tional and in behalf of all of us in the Wash- 
ington Area. From the printed program, 

* A talk presented at the opening session of the 
annual meeting of the Council for Elementary 


Science International, Washington, .D. C., March 
5, 1960. 


[ am sure you will agree with me that Dr. 
Etheleen Daniels and her committee have 
done a tremendous amount of planning 
to make this a profitable and provocative 
day. 

It is chiefly because we have ahead of us 
such a rich opportunity to clarify our goals 
for teaching science, to increase our knowl- 
edge and to improve our inventiveness in 
teaching, that I am pleased to welcome you 
to the Conference. 

I foresee that if we participate fully 
throughout the day we will be able to 
answer several questions so well that, unlike 
Alice, we will know exactly how to state 
them. 

Furthermore, as a result of today’s 
sessions I believe we will be better able to 
establish conditions in our classrooms which 
will encourage children to be science-like 
in their behaviors. I strongly believe that 
science teaching requires a setting in which 
the attitudes and methods of science pre- 
vail. For such a setting to be possible, we 
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as teachers must be able to behave in ways 
consistent with the methods and spirit of 
science. But again I have borrowed an 
idea from Alice. 

“What is a Caucus-race?” said Alice. Not that 
she much wanted to know, but the Dodo had 
paused as if it thought somebody ought to speak, 
and no one seemed inclined to say anything. 
“Why,” said the Dodo, “The best way to explain 
it is to do it.” 

Thus, I am pleased to welcome you to 
a meeting where we have an opportunity 
to learn more about the proper role of a 
teacher when teaching science—so that by 
our example children will learn what sci- 
ence is. 

And this brings me to what I consider a 
major challenge for us as teachers, namely 
to arrive at a clarified understanding of 
what science is. A circumscribed, limited, 
or erroneous concept of science can all too 
easily lead to anti-scientific or non-scientific 
procedures in teaching. 

WHAT IS SCIENCE? 

Science is not a collection of facts. 
Poincaire put this nicely when he said, 
“Science is no more a collection of facts 
than a building is a collection of bricks.” 
Rather (and this is a definition which all 
scientists will not accept equally), science 
is man’s relentless search for understanding 
of the environment. When we examine 
this definition we find several ingredients 
of what science is and some suggestions of 
what scientists do. First, it is a search. It 
is a search by people. It is man inquiring, 
exploring, seeking accurate descriptions 
and explanations. It is a relentless search. 
Answers are tentative; inquiry is contin- 
uous; there is always more to be learned. 

Science is man searching. Though we 
sometimes speak of science as an imper- 
sonal, objective process, in reality science 
is a tool of ordinary human beings. But 
human beings are really extraordinary. 
All of the procedures of science, the 
techniques, the discoveries, have been devel- 
oped not by superhuman forces, but by 
flesh and blood human creatures. This 
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concept of science needs to be a part of the 
education of all people. 

Finally, science is a search for clarified 
understandings or interpretations of the 
environment. These understandings or 
interpretations become the body of know] 
edge of science. They are the concepts, 
principles, generalizations which state our 
best present interpretations of our environ- 
ment. Ina very real sense the product of 
scientific inquiry is a body of clarified con 
cepts. 

In the enterprise of science, children must 
certainly engage in activities and experi 
ences which help develop the skills and 
methods, the attitudes and knowledge sug 
gested by this or some other acceptable 


definition of science. 


THE NATURE OF CHILDREN AND 
HOW THEY LEARN 
The challenge of science teaching is 
brought home to us from several sources 
Perhaps the most immediate and direct 
source is our pupils. They stimulate us to 
teach science well and with a clear purpose 
The enthusiasm of children for science is 
Children’s 


probing questions, their awareness of the 


demonstrated in many ways 


current advances in science, their changing 
scientific language are sure signs of their 
readiness to study science. It remains for 
us to consider more carefully, not only the 
nature of science, but also the nature of 
children and how they learn science. 
Learning involves change and adjust 
ment. In order to learn, a child needs some 
kind of motivation. Teachers are usually 
interested in how to motivate each child 
most effectively so as to increase the quan- 
tity and quality of learning. Psychological 
experimentation is extensive in the area of 
learning. One thing stands out: no single 
factor ever operates to influence learning. 
Rather, innumerable factors interact in the 
learning process so that to understand moti- 
vation we have to understand the child’s 
background and how it interacts with 


present learning situations. Some of the 
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more common factors influencing a child’s 
learning are: His understanding of the 
purposes; pleasant or unpleasant sensory 
reactions ; fatigue and exhaustion; degree 
of success or failure in learning ; discourage- 
ment by people deemed important; being 
ostracized or ignored by people who are 
significant to learner; uncontrollable fears 


previously acquired; undesirable home 


conditions and experiences; negative or 
positive cultural influences ; degree of gen- 
uine self-confidence, self-assurance, and 
self-reliance. 

The challenge here is to take into account 
as many of these factors as possible when 


we work with children. How can we help 
children have experiences that are science- 
like and meaningful—taking into account 
all the best we know about the nature of 
science and the factors that influence learn- 
ing? The group discussions at this con- 
ference afford an opportunity to answer 
this and other questions basic to improving 
science teaching. A few of the questions 
to which the groups will give attention are: 


What are some purposes for children studying 
science in our democracy? 

What are some basic science concepts needed 
to interpret the physical world? 

What is meant by balance in relation to a sci- 
ence program, the individual child, or a total 
school program ? 

What are some significant learning character- 
istics of children? What conditions seem to 
promote scientific learning? 

What are some potentialities of modern science 
in the development of children’s behavior? 

What kinds of resources tend to create investi- 
gation, exploration, and problem solving 
situations for children? 

What concept of teacher leadership is appro- 
priate to the development of science for 
children ? 

What are some significant ways in which indi- 
vidualized learning in science may influence 
democratic processes ? 

What kind of data are needed about each child 
in order to assist his present levels of devel- 
opment in science? How can these data be 
secured ? 

What are the conditions which seem to foster 

scientific learning? How may these conditions 

be arranged and organized to utilize the 
human variabilities of the group? 


ScIENCE EDUCATION 





[Vor. 45, 


What kinds of experiences seem desirable in 
encouraging professional inquiry for desirable 
science education for children? 

What “new world horizons in science” need to 
be considered by in-service and pre-service 
groups? 

What potentialities do parents and teachers 
see in science for the development of 
children’s behavior? What science 
ences seem significant? 


experi- 


What are some problems or concerns of teach- 
ers and other professional personnel in sci- 
ence for children which lend themselves to 
action research? 

How may the results of research be made useful 
to those who do not actively participate in 
the research? 

Careful attention to these questions is 
certainly challenge enough for one day. 
But there are other challenges, implied in 
part by the above questions. 


ACHIEVING BALANCE IN THE CURRICULUM 


One challenge is posed by the possibility 
of over-emphasizing science in the school 
programs of children. Both general public 
interest and social pressure are stimulating 
us these days to improve science teaching. 
At the same time, there is an apprehension 
on the part of some observers of American 
culture that the humanities, arts 
philosophy will lose out in vigorous at- 


and 


tempts to advance science for present-day 
emergency national needs. 

An article entitled “The Unadjusted 
Man” by Peter Viereck (Saturday Review, 
November 1, 1958) expressed some of the 
public sentiment about science and the need 
to look for personal and social satisfaction 
in other areas of human experience as 


well. He wrote: 

“Today Americans have no outer or geographic 
frontier left to conquer. This pushes us, instead, 
to increasiczly inward conquests. Therefore, let 
us stop being defensive, stop being apologetic 
about affirming the dignity and importance of 
the humanistic and the spiritual studies. Today— 
they receive more lip service than a decade ago, 
but they are more squeezed in a practice. Our 
curricula reflect an atomic age which puts a new 
premium on the technician and on practical outer 
applications of inner theory. Yet without the un- 
derstanding of man’s inner nature, which art and 
literature gives us, and without the inner ethical 
restraint which religion gives us, our outer prac- 
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tical and mechanical progress is paving our road 
to hell with good inventions. 

The number of cells in the brain and the num- 
ber of stars in the universe are said to be exactly 
equal in number, so-and-so-many trillion units a 
piece. From this unprovable fancy emerges a 
metaphor: the gigantic scale of reality, which 
forever weighs dream versus matter, is balanced 
exactly evenly, at the fulcrum of the forehead. 
Soul versus cosmos: imagine them balancing with 
a one-to-one correspondence between the units 
without and within the skull; between the stars 
and the no less radiant brain cells. 

This true metaphor is defied—this scale is 
upset by any philosophy which deems either side 
of the equal scale as “more real.” But in the case 
of America, there is no danger of overweighing 
the inner side, the esthetic and spiritual side. 
America’s danger is overemphasis of the outward 
side; the star-matter, not the gray-matter.” 

If there is any validity in what Mr. 
Viereck has written, then let it be a further 
challenge to us. In science teaching we 
want, at least, to strengthen children’s gray- 


matter about star matter. 


TAKING ACCOUNT OF CHANGES 


Another, and in some ways the most im- 
portant challenge we face today is the 
recognition and understanding of change 
that is taking place throughout the world. 
The change in our knowledge of the physi- 
cal world is phenomenal. We have heard 
that the amount of sheer knowledge about 
our physical universe doubles every 10-12 
years. From this huge quantity of knowl- 
edge what is important to study? 

But the changes in the economic and 
social trends at local, national and world 
levels are just as phenomenal. Certainly 
adults who plan programs for children 
should become as familiar as possible with 
the new realities of world life. 

Social scientists, scientists and other ob- 
servers of the world scene have identified 
a number of areas of human concern in 
which profound changes are taking place. 
There is a startling similarity in the prob- 
lem areas identified by different spokesmen. 
Without developing these points let me 
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enumerate a few of the areas of concern 
where the realities are different from what 
they were a few years ago. 


1. The place of our physical world in time and 
space. 


rh 


Interdependence of the peoples and the devel- 
opment of underdeveloped sections of the 
world. 


ww 


.The population explosion; changing popu- 
lation patterns; use of human resources in a 
rapidly changing society. 


i 


. The reduced labor requirements in the pro- 
duction of goods; the increased problems of 
adequate distribution of goods. 


un 


. New leisure time potentials and a needed shift 
in career planning toward more time devoted 
to social services. 

6. Problems of personal and community health. 

These then are samples of areas in which 
rapid changes are occurring. How can we 
accept the changes which accompany these 
new realities and deal with them in creative 
ways? 


CONCLUSION 
I have tried to identify four major chal- 
lenges which face science teachers today. 
3riefly summarized they are: 


1.To work continually for a clarified under- 
standing of what science ts. 


to 


. To study and analyze what we know about 
learning and what we know about children 
and plan our science programs in the light 
of these analyses. 


w 


. To determine the significance of and proper 
balance of science experience in the total 
formal education of children. 

. To recognize changes and modify our goals 
and methods in terms of the new world 
realities. 


+e 


Our day together is planned in the spirit 
of the scientist at work, searching for better 
answers. The search itself is part of our 
challenge. Perhaps we can take some heart 
that our search today will yield valuable 
returns by thinking for a moment of this 
small couplet written by Robert Herrick: 


“Attempt the end, and never stand to doubt: 
Nothing so hard, but SEARCH will find it out.” 











DISCUSSION LEADER’S REPORT ON GROUP II— 


“PROMOTING INTEREST IN SCIENCE” 


C.E.S.1., CLEVELAND, Onto, Aprit 22, 1960 


} discussion group two there were about 
seventeen participants. There were in- 
dividuals representing all levels of ele- 
mentary teaching, elementary and second- 
ary administration, elementary supervisors 
and curriculum consultants, representatives 
of textbook publishers, college and uni- 
versity persons concerned with teacher 
educations and a medical doctor with an 
interest in education in the group. 
Unfortunately, your reporter failed to 
make notes concerning the particular con- 
This 


report then, can only attempt to describe 


tribution of each of the discussants. 


the general nature of the conversation. 
There was general agreement that re- 
gardless of the process or form of curricu- 
lum selection, provision must be made to 
While 


a program based on evidenced student in- 


secure and develop student interest. 


terest has an advantage in this respect, ar- 
that 


content and specified coverage can yet be 


gument was advanced preselected 
consistant with a high level of interest on 
the part of the pupils. 

An example of such a situation was given 
by a third grade teacher from an Ohio com- 
munity. In her school system there is a 
required experience sequence for the third 
grade, built around the growing of narcissis 
flowers from bulbs. In this class some of 
the boys had heard of this experience from 
older students and advanced the attitude 
that such activities were “sissy” and not 
proper for “he men.” 

Nevertheless, the curriculum demanded 
such an experience. The first action taken 
by the teacher was to bring the bulbs out 
The 


students accepted these as being something 


during an exercise in measurement. 


to measure and duly noted that they were 


After the bulbs had laid 
around the room for several days a ques- 


of various sizes. 


tion as to their disposition arose and in 
passing it was suggested that they might 
Where? Well there are some 
pans in the cupboard. 


be planted. 
How about dirt? 
The ground is frozen! We might use 
gravel, we have some for the aquarium. 

In this rather informal manner the proj- 
ect began. It was not in the nature of “This 
is what we do next,” but rather done in 
passing. The pans were set in the closest 
for a while and apparently forgotten by all 
but the teacher when a student on an er- 
rand noticed that yellow sprouts were to 
be seen. This exciting information was 
relayed to the class and thereafter the de- 
velopment was watched eagerly, even by 
the originally dissident boys. Their inter- 
est was secured. 

Several other such experiences were re- 
In each instance 
the important technique involved a certain 


ported in the discussion. 


amount of misdirection and planned acci- 
dent. The use of authoratative direction 
was not reported. 

Other instances of the use of pets, hob- 
bies, experiences and so forth were re- 
ported in this discussion group. 

On an overall basis there seemed to be 
consensus that interest was developed by 
the action of the particular teacher with the 
particular class and not through any gen- 
eral, repeatable pattern of activity. In 
other words, there is no magic way of 
securing interest in science. As to the 
question of correlating science with other 
areas of the elementary curriculum, there 
was general agreement that this presented 
no real problem. 

PETER DEAN 
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VARYING PERCEPTIONS 


OF SCIENCE PHENOMENA * 


KATHERINE E. HILt 


New York University 


4 His title, Varying Perceptions of Sci- 
ence Phenomena, hints at our major 
concern as educators, that is, the ever- 
present, persistent problem of how we may 
best assist children in their learning. But 
perhaps this statement of concern is too 
general. For the purposes of effective 
teaching, it might be amended, not only in 
words but in action to indicate that our 
major concern, as teachers, is to assist each 
child in his learning. 

A basic factor in accomplishing this goal 
is a working awareness that there are in- 
dividual differences in levels of understand- 
ing of the phenomenon with which we are 
dealing at the moment. If we act on a 
belief that individuals vary in their percep- 
tions of science phenomena, there are 
certain implications for our methods of 
teaching. But first, let us turn for a bit 
to a consideration of some of the things 
we believe to be true about children’s 
understandings of science phenomena. 

Our interest in percepts is important 
because they, together with memories, 
hunches, images, former concepts, and so 
on, are employed by each learner in arriving 
at a new idea or concept. By the time a 
child reaches school age, and even before, 
it seems impossible to weed out his per- 
cepts from the countless other mental acts 
in which he engages. As Sinnott? says in 
his Matter, Mind, and Man. 

Most mental acts, however, apparently exist 

in the mind alone. . . . Much of the stimu- 

lation may now come not from the out- 
side through organs of sense (these produce 


perceptions), but from previous mental acts 
themselves, so that a stream of thoughts suc- 


* Address delivered at a meeting of the Council 
for Elementary Science, International, Hotel 
Statler-Hilton, Cleveland, Ohio, April 22, 1960. 

1 Edmund W. Sinnott, Matter, Mind, and Man. 
New York: Harper and Brothers, Publishers, 
1957, p. 98. (The parentheses in the quotation are 
mine. ) 


. New York, New York 


ceed each other. Purposes are thus encriched 

through memory and imagination 

Within the practical teaching situation, 
perhaps we should bend our efforts toward 
an attempt to determine and act upon our 
knowledge of the varying individual under- 
standings of science phenomena, rather 
than toward an attempt to determine the 
varying perceptions as such. 

The results of numerous research 
studies concerned with children’s under- 
standing of science phenomena leave us 
with these convictions on which to base 
our actions in the classroom. 

1. The depth of an individual’s understanding 


of a phenomenon seems to increase with 
additional experience. 


th 


No precise level of understanding can be 
assumed for all the individuals at any partic 
ular grade or age level 


ww 


. The acquisition of new knowledge by an 
individual modifies his understanding. 

In order to clarify these convictions 
further, it seems appropriate to share with 
you some fresh evidence concerning them. 
Recently, several classroom _ teachers, 
representing five school systems and teach- 
ing in grades 1, 3, 4, 5, and 6, cooperated 
with me in gathering this evidence. Each 
teacher was furnished with a set of ques- 
tions to use in individual interviews with 
each of three children in his group. The 
teachers were requested to pose each ques- 
tion without prompting or further clari- 
fication and to record in writing each child’s 
answer. 

Three of the questions were these: 

1. What are animals? 

2. What are plants? 

3. What are living things? 

When the children’s answers to these 
questions are studied, it seems quite clear 
that the depth of an individual’s under- 
standing does increase with additional 
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experience. Let us consider the answers 
of children in various grades to the first 
question, ““What are animals?” 


Grade 1: 
A giraffe. (B.A.) ? 
Lions are animals. (A.A.) 


A man’s best friend. (A.) 
Well. Sometimes they call them wild and 
sometimes a name I forget. (A.A.) 


Grade 3: 

Living things. (H.) 

Something like——they have two ears—— 
they run. (L.) 

Like cat and dog. (L.) 

Monkeys and things like that. (L.) 

Mammals. (Answer of an H. child and an L. 
child. ) 

They are like people. (H.) 

Things. (H.) 

Grade 5: 

They are creatures which do not directly need 
sunlight and feed on other forms of life. 
(A.A.) 

Animals are living things that breathe, eat, 
and sleep. (A.) 

Animals are mammals. (B.A.) 

Living creatures that walk, give off carbon 
dioxide and take in oxygen. (H.) 

Animals? Oh heavens! I don’t know. (Much 
squirming.) (A.) 

Oh, mammals. (A.) 


In considering this limited bit of evi- 
dence, it seems, in general, that young 
children in reacting to “animals” think of 
a particular animal. Middle-grade children, 
whose experience has been more varied, 
begin to envision groups of animals, as evi- 
denced by the answers “Mammals” and 
“Monkeys and things like that.” Futher 
differentiation and consolidation is seen 
at the fifth grade level in such answers 
as “Living creatures that walk, give off 
carbon dioxide and take in oxygen” and 
“Animals are living things that breathe, 
eat, and sleep.” 

A consideration of the answers to the 
question, “What are plants?”’, permits the 
same tentative conclusion, that additional 


experience influences a person’s under- 


2 The symbols refer to the placement of a child 
in his group. B.A., Below Average; A., Average; 
A.A., Above Average; L., Lower 50%; and H., 
Upper 50%. 





(Vor. 45, No. 1 


' 
standing. The evidence lies in such 
answers as these: 


Grade 1: 

Tulip. (B.A) 

Flowers. (A.) 

Things that grow up. (A.A.) 

Jeautiful. They let off their fragrance. People 
put them in boxes to make houses more 
pretty. (A.A.) 

Grade 4: 

Things that grow in gardens or out in fields. 
(H.) 

Living things that have roots. (L.) 

Things that grow in the ground. (L.) 

Things that come out of the ground from a seed, 
and flowers sprout from the buds. (H.) 


Grade 6: 

sreathe in carbon dioxide and breathe out 
oxygen, the opposite of us. (L.) 

Things that usually have green leaves. You 
can eat some of them. Some are harmful. 
(H.) 

Living things that grow from seeds. (A.) 

Something that grows in water or dirt. (H.) 

Now let us turn to some evidence which 
appears to reinforce the conviction that 
children have varied understandings of a 
phenomenon even though they are of the 
same age or at the same grade level. 

In response to the question, “How far 
is it from your home to New York?”, the 
answers of first graders who lived about 18 
miles from the city varied as follows: 


A long way. (B.A.) 














Yi——about uh——about 50 miles! (A.) 
Very long. (A.) 
I'd say it’s about uh——probably about 30 


miles. (H.) 
Six or 7 miles. (H.) 
Ten miles. (H.) 
Fourteen miles. (A.) 


Third graders, who lived about 32 miles 
from the city, gave these answers : 


Fifty-three miles. (H.) 
Thirty-five miles. (H.) 
Twelve miles. (H.) 
Forty miles. (L.) 

Two miles. (L.) 
Eighty-four miles. (L.) 
Sixth graders, who also lived about 32 


miles from the city, responded in this 
manner : 


Fifteen miles. (L.) 
Twenty miles or more. (L.) 
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VARYING 


Thirty-two miles. (H.) 
About 10 miles. (H.) 
About 35 miles. (L.) 
About 45 miles. (H.) 
About 2 or 3 miles. (H.) 


It is interesting to note the variety of 
understanding in relation to this question. 
On the basis of these data, it appears that 
an understanding of this particular spacial 
relationship has little to do with grade level 
or with level of general academic achieve- 
ment. For instance, of the sixth-grade 
children living 32 miles from New York, 
a low-achiever replied, “Thirty-five miles,” 
and a high-achiever replied, “Thirty-two 
miles.” A low-achiever replied, “Fifteen 
” and a high-achiever replied, “About 
2 or 3 miles.” 

Probably individual experience is really 
the dominant factor in the variance of un- 
derstanding apparent at a particular grade 
level. For example, in answer to the ques- 
tion, “How far is it from school to your 


miles, 


home?”’, almost every child questioned 
gave a correct answer. The distance from 
home to school was familair, even to first 
graders, whereas the distance from home 
to city was a distance rather infrequently 
experienced by the children involved in this 
investigation. 

To elaborate further, when children were 
asked, “How far is it to Europe?’, the 
variance within grade levels was as great 
as might be, expected. Here are some of 
the replies : 


Grade 1: 
Ummmmm I think a long way. (B.A.) 
Fifty-two hundred miles. (A.A.) 
Ohhhhh ummmm -probably about 200 
miles, or more. (A.A.) 
Very, very long. (A.) 
Yi, yi about 80 miles! (A.) 


Grade 3: 
Two thousand miles. (H.) 
Three miles. (L.) 
Two hundred seventy miles. (H.) 
One hundred miles, (H.) 
Fifty miles. (H.) 
Ninety-four miles. (L.) 














Grade 5: 
Two thousand fifty miles. (A.A.) 
If you take a boat, it is about two weeks. (A.) 


PERCEPTIONS 
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One thousand two hundred fifty-two miles. 
(B.A.) 

Europe? Ummmm, 12 or 13 thousand miles—— 
probably more than that, I think. (A.A.) 


Grade 6: 

Two thousand miles. (L.) 

Thirty miles. (H.) 

Three thousand miles. (H.) 

Ten thousand miles. (H.) 

Thirty thousand miles. (L.) 

None of these children, so far as it is 
known, had been to Europe. Their under- 
standings of this special relationship had 
no basis in experience. 

The replies to a third set of questions 
furnish some evidence that quite recent sci- 
entific achievements are known by children 
and serve to modify their understanding of 
phenomena. This set of questions con- 
cerned satellites. When children responded 
to the question, “What is a satellite ?”, the 
replies were almost invariably in terms of 
the recent, man-made satellites. Here are 
some of the responses: 


Grade 1: 
It’s something that goes on. It’s up in the sky. 
(B.A.) 
What are those called again? Flying saucer. 
(A.) 


It’s something that goes in space. (A.A.) 

Things that goes up in the sky. It finds out 
things. (A.A.) 

Grade 3: 

It’s like a moon. (H.) 

Something that moves in outer space. (H.) 

A rocket. (L.) 

Like an airplane. (L.) 

Rocket ship. (H.) 

Grade 4: 

Satellites are something like the moon which 
has a definite orbit around a solar body. (H.) 

A thing going in orbit that goes around the 
earth. (H.) 

Like a rocket. (L.) 

It’s round and has four antennae. (L.) 

A little round ball with antennae that sends 
out rays that tracking stations pick up. (H.) 

Something to do with space. (L.) 

Grade 5: 

A man-made moon that circles an object that 
man wants it to circle, sending back infor- 
mation of whatever it circles. (H.) 

A moon. (L.) 

A kind of radio that helps scientists learn more 

about outer space. (H.) 

Something in orbit. (L.) 
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A thing that goes around the world. (L.) 

A man-made moon that orbits planets and 
sends signals. (B.A.) 

Something that revolves around something, but 
isn’t a planet. (A.) 


When asked, “Where do satellites come 
from ?,” the children’s responses again gave 
evidence that recent scientific developments 
have influenced their understandings, for 
they said these things: 


Grade 1: 
Come from the earth. (A.) 
They come from factories that make stuff like 
rockets. (A.A.) 
Little pieces of metal put together until it’s a 
satellite. (A.) 
From factories and machines. (A.) 
Grade 4: 
A launching factory. (L.) 
From Cape Canaveral or any other sending 
station. (H.) 
Earth sends them out. (L.) 


Grade 6: 
Built, and made. (L.) 
They are made. (H.) 
The earth. We send ’em up. (H.) 
We make them. (A.A.) 


We can note, also, that the new knowl- 
edge is only in part associated with older 
knowledge when we consider the children’s 
answers to the question, “What is the 


moon?” No first grader questioned associ- 


ated “‘moon” and “satellite.” Some of their 


replies were: 


What’s it shaped like? It’s shaped like a C. 
(B.A.) 

It helps you find your way. It gives you light 
in the night. (A.) 

It’s something like the world, or the sun. It’s 
a planet, sort of. (A.A.) 

It’s a earth. (B.A.) 

It's a planet. (A.) 

Moon? What is it? Oh dear, let me think. 
Rocks! (A.) 

It sort of looks like part of your fingernail cut 
off, but it’s much bigger, really bigger. (Ap- 
parently tried to describe a crescent moon.) 
(A.) 

It is interesting to note that some of the 
children in Grade 5 were associating 
“moon” and “satellite.” This conclusion 
is borne out by these replies: 

It’s dust and craters and mountains. God made 


it. (A.A.) 
A satellite. (A.) 
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The moon is a planet that is smaller than the 
earth. (B.A.) 

A natural satellite of the earth. (A.A.) 

The moon is a satellite that is not man-made 
and circles the earth. It has no known oxygen 
Man cannot live on it. (H.) 

Piece of the sun, I think. (L.) 

A satellite. (L.) 

A chunk of a star. (H.) 

Heavenly body that revolves around the earth. 
(H.) 

The moon is a star or broken part of a planet. 
Ch.3 

It is something that lights up our world at 
night. (H.) 


If evidence of the kind which has been 
presented has significance, part of the sig- 
nificance is that such eviednce can give 
added substance and direction to what and 
how we teach each day. If we believe that 


1.No precise level of understanding can be 
assumed for all the individuals at any 
particular grade or age level, 

. The depth of an individual’s understanding of 
a phenomenon seems to increase with addi- 
tional experience, 

. Newly-discovered scientific knowledge be- 
comes a part of the thinking of elementary- 
school children very quickly, 


bo 


wW 


then we shall want to make an even more 
determined effort to 


1. Attempt to assess each child’s understanding 
of phenomena by listening to him, by observ- 
ing his behavior, by studying the pictures 
he paints or the models he makes, as well 
as by any other possible method, 

. Revise our immediate teaching goals on the 
basis of what we discover about each child’s 
understanding of science phenomena, 
.Evaluate in terms of individual progress 
toward our accepted goals. 


bo 


w 


If we educate in this way, it is because we 
believe that individuals learn as individ- 
uals. It is because we believe, with Hadley 
Cantril, that 


man’s life is a continual process of transactions, 
a series of processes of participation in a na- 
tural and social setting. This setting is some- 
thing through which we act and which takes 
on significance only through our own action in 
it. As we shall see, the “environment” involved 
in the total environment-person situation is an 
environment which the individual himself has 
helped to create.* 


3 Hadley Cantril, The “Why” of Man’s Expe- 


rience. New York: The Macmillan Company, 
1950 (Second printing, 1957), p. 2. 
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IMPROVING ELEMENTARY TEACHER EDUCATION 
IN SCIENCE * 
NATHAN S. WASHTON 
Queens College, Flushing, New York 


THE PROBLEM 


ow can a graduate course for elemen- 
Phary school teachers in science and sci- 
ence teaching be organized and taught to 
meet the needs of the teachers? Previous 
studies and current interviews with elemen- 
tary school teachers indicate that there is 
a need for these teachers to overcome the 
fear of learning science and to develop pos- 
itive attitudes that will help them master 
the teaching of scientific knowledge, skills, 
and attitudes to children. 


THE NEED 
Since science is playing a more vital role 
in our daily lives and will probably con- 
tinue to do so in our “jet and missile speed 
changing society,” elementary school teach- 
ers feel a greater need today for learning 
science. This need is expressed because 
many children ask their teachers for 
Radio, tele- 


and all 


means of communication are introducing 


answers to scientific problems. 
vision, newspapers, magazines, 
scientific concepts and questions to chil- 
dren in the elementary schools. Therefore, 
the teachers are compelled to teach science 
in order to keep up with the interests and 
needs of children. 


PROCEDURE 


During the years 1953 through 1958, 


100 elementary school teachers were 
studied in a graduate course at Queens 
College known as “Science in the Elemen- 
School.” Although the 


taught the graduate students, he made a 


tary instructor 


study of their needs and abilities in science 


* Paper presented at Joint Session of the Coun- 
cil for Elementary Science International and the 
Thirty-Third Annual Meeting of the National 
Association for Research in Science Teaching, 
Hotel Sherman, Chicago, Illinois, February 13, 
1960. 


through interview and the use of a stand- 


ardized ninth 


grade general science 
achievement test (Read General Science 
Test). A random sampling was made. 


Fifty per cent of the 100 teachers came 
from the New York City school sytem and 
the remainder from outside New York City 
but within New York State, mostly from 
Nassau and Suffolk 
tribution of their ages ranged from 20 to 


Counties. The dis- 


65 with a median at 25. Most of the stu- 
dents had 2 or 3 years of teaching experi- 
ence. Sixty-one students were graduates 
from the teacher education program from 
Queens College. Thirty-nine represented 
graduates from other liberal arts colleges 
and a few teacher training colleges. Ninety- 
five of the students completed only one 
year of college science on the undergrad- 
uate level. Five students had 2 or 3 years 
of a specific college science. 

At the beginning of each semester, the 
students in the course were administered 
Test \nother 
form of the same test was also administered 


a Read General Science 
at the end of the semester to all of the stu- 
dents who received the pre-test. (A differ- 
Test 
pre- and post-testing.) Individual confer- 


ent form of the Read was used for 
ences were scheduled at the conclusion of 
the course. The students helped plan the 
syllabus of the course by suggesting topics 
in science and related problems of teach- 
ing science such as providing the graduate 
students with opportunities to perform 
demonstrations and experiments in class, 
to try teaching some concepts on a given 
grade level, improvising science equipment 
from the “junk draw” and other experi 
ences. Some students learned how to use 
science film strips and movies. Each stu- 
dent performed either an experiment or a 


demonstration in class in order to become 
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familiar with materials and the skill in per- 
forming demonstrations. 


FINDINGS 

As a result of the pre-test sessions, it 
was found that 63 of the 100 teachers re- 
ceived a percentile rank below 60. This 
means that the majority of the teachers 
entered the course without an equivalent 
knowledge of science possessed by ninth 
graders. See Table I below. 


TABLE I 
NUMBER OF STUDENTS (ELEMENTARY SCHOOL 
TEACHERS) AND THEIR PER CENTILE RANK IN 
PRE-TEST COMPARED WITH POsT-TEST SCORES 


(READ GENERAL SCIENCE TEST) 
Per Centile Pre-test Post-test 
95-98 4 13 
90-94 6 21 
80-89 11 57 
70-79 8 9 
60-69 8 - 
50-59 23 - 
40-49 35 ~ 
30-39 3 - 
24-29 2 - 


However, during the post-testing session, 
all of the graduate students received per- 
It was not 
possible for the writer to re-test the students 


centile ratings of 70 or above. 


a year after they completed the course. 
This procedure would have been most 
helpful in determining retention over a 
longer period of time. However, follow-up 
interviews with 40 graduate students who 
taught science to their pupils in the ele- 
mentary grades two years after they com- 
pleted the course, reported greater confi- 
dence in their ability to teach science and 
their willingness to teach science more fre- 
quently without hesitation or fear. In 
studying Table I, one notes that 91 of the 
100 teachers received a percentile rank of 
80 or above during the post-test session. 


IMPLICATIONS 


What causes these teachers to do poor 
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work on the standardized examination 


during the pre-test session? Through a 
series of interviews and conferences it was 
determined that 

1. Most elementary school teachers dis- 
like science because they did not achieve 
high scores on tests in high school or col- 
lege. They did not recall much of any 
science that they were taught when they 
were in the elementary 
felt that their elementary 


grades. They 
school teachers 
disliked science and so it was contagious 
to dislike science. As a result, they were 
afraid to teach science to their pupils. 

2. To promote the learning of science 
by elementary school teachers, it is essen- 
tial that fears be minimized or removed. 
standardized 
Self- 


achievement is an effective weapon against 


Getting higher scores on 


science tests will help reduce fears. 


negative attitudes or fears of teaching sci- 
In addition, there is a gain of scien- 
tific information. 


ence. 


3. Elementary school teachers need con- 


fidence in handling and manipulating 
materials that are used in scientific experi- 
and When the 


opp rtunities 


ments demonstrations. 


teachers were given such 
to develop these skills in the course, they 
acquired confidence and improved _tech- 
niques. 

4. Rigid teachers have greater difficulty 
in teaching others to develop scientific at- 
titudes or to learn how to master the skills 
in problem solving. 

5. Regardless of age (in this case up to 
65 years) the teachers are capable of learn- 
ing science under suitable conditions as out- 
lined above. 

6. Care should be exercised in developing 
the understanding of science concepts with 
meaning and application to solving prob- 
lems and not only providing isolated sci- 
entific facts that are soon forgotten. 
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THE GRAND RAPIDS STUDY * 


JACQUELINE Buck MALLINSON 


Western Michigan University, Kalamazoo, Michigan 


INTRODUCTION 


ATE in December 1957, several mem- 
L bers of the Administration of the 
Grand Rapids, Michigan Public Schoois 
contacted George G. and Jacqueline Mallin- 
son to request their services in conducting 
a survey of the total program of science ed- 
ucation in the school system. The purpose 
of the study was to survey the entire sci- 
ence program, kindergarten through the 
junior college level, and to make recom- 
mendations for its improvement, if such 
seemed desirable. The program was ini- 
tiated on January 1, 1958 and continued 
for approximately one calendar year. 

It should be pointed out that the two in- 
vestigators were employed as independent 
contractors by the Education of 
the City of Grand Rapids, and did not func- 


Joard of 


tion as representatives of any institution or 
organization. 

The entire study was concerned with the 
science program throughout the fourteen 
grades of the school system. However, in 
this paper only the portion of the study 
dealing with the science program in the ele- 
mentary schools will be discussed. 


SURVEY OF THE ELEMENTARY 


SCIENCE PROGRAM 


The investigation of the science educa- 
tion program in the Grand Rapids Elemen- 
Schools was concerned with 


tary sev- 


eral aspects. Among them were the back- 
grounds of the teachers ; the areas of science 
emphasized at the various grade levels ; the 
facilities available for science instruction ; 
and the philosophy permeating the program 

*A paper presented at Joint Session of the 
Council for Elementary Science International and 
the National Association for Research in Science 
Teaching, Hotel Sherman, Chicago, Illinois, Feb- 
ruary 13, 1960. 
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of instruction in the elementary schools. 
Some of the aspects were investigated 
through the collection of numerical data. 
Others were less tangible and could be 
analyzed only from statements made during 
conferences with 


various administrators 


and staff members. 


Backgrounds of the Teachers 


Soon after the study was initiated, several 
questionnaires were sent to various mem 
bers of the staff. Those sent to elementary 
teachers sought information concerning the 
extent of their college training, the dates 
on which it was taken, and the courses in 
science in which they received graduate or 
undergraduate credit. Completed ques- 
tionnaires were returned by 522 elementary 
teachers. 

A number of generalizations could be 
drawn from the responses to these question 


naires. Among them are the following: 


1. The largest single group of teachers 
in the elementary schools is the younger 
teachers who received their bachelor’s de- 
grees between 1950 and 1958. There was 
a total of 259 teachers (approximately one 
half of the respondents) in this group. 

2. The total number of elementary-school 
teachers who have earned master’s degrees 
108 teachers 
received their bachelor’s degrees during the 
1940-49 


elementary staff), less than one-fifth have 


is not large. Of the who 


period (the “backbone” of the 
completed the master’s degree. 

3. By far the greatest amount of science 
credit has been earned in the area of bi 
ology. The number of hours of biology 
exceeds the total of all other sciences com 
bined (excluding methods courses). There 


has been, however, an increase in the 
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amount of physical science credit earned 
by the more recent graduates. 

4. As a group, the elementary teachers 
have taken little graduate work in science. 
Whether or not colleges are offering sci- 
ence courses that are designed to bring 
elementary teachers up-to-date in question- 
able. 


Science Teaching in the Classrooms 


A second phase of the survey was con- 
cerned with an investigation of the science 
teaching currently going on in the elemen- 
tary classrooms of Grand Rapids. Hence, 
some questionnaire items were included 
that were concerned with the time spent on 
the 
ordinarily covered ; facilities and equipment 


science instruction ; areas of science 
available for science; facilities and equip- 
ment desired for science but not currently 
available; and teachers’ preferences with 
respect to the use of science textbooks. 

Among the more important generaliza- 
tions drawn from responses to these items 
are the following : 


1. There was no consistent pattern 


within or between grades with respect to 
the amount of time devoted to science teach- 


ing. Some teachers devoted much time 
to science ; others little. 
2. There appeared to be a great em- 


phasis on the biological areas in the elemen- 
tary science program, with little emphasis 
on the physical science areas. (This gen- 
eralization may be related to point 3 on 
page 35 of this report.) 

3. The survey of facilities and equipment 
available for elementary science indicated 


that, in most cases, the “standard” materi- 


als were accessible to teachers. In most 
cases, much of the equipment is kept in 
a central storage area in the building, rather 
than being available in each classroom. 

4. The items dealing with equipment de 
sired, but not now available, revealed that, 
while some additional items were desired 
by the teachers, the total number of ex- 


pressed needs was not great. 


EDUCATION 
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5. The teachers surveyed were about 
equally divided in their preferences regard- 
ing the use of science textbooks. As a 
group, the early elementary teachers seemed 
to prefer a variety of textbooks in the class- 
room; while the upper elementary teachers 
leaned toward the use of a single, adopted 
textbook series. 

During the late spring of 1958, the two 
investigators visited fourteen of the ele- 
mentary units in the Grand Rapids system 
(approximately one-half of the total num- 
ber of elementary schools). These units 
were selected by members of the adminis- 
tration to insure a cross-section of geo- 
graphical and socio-economic areas of the 
In general, a half-day was devoted 
Ordinarily, three activi- 


city. 
to each visitation. 
ties were encompassed in each visit, namely, 
(a) a conference with the principal con- 
cerning the over-all school program; (b) 
inspection of the building, including library 
facilities, supply rooms and classrooms ; and 
(c) an informal meeting with all the teach- 
ers. 

It should be emphasized that no effort 
was made to evaluate the quality of teach- 
ing—such would, of course, be impossible 
during such short visits. Rather, the visits 
were designed to supplement the informa- 
tion obtained from the questionnaires dis- 
seminated earlier, and to obtain information 
about some of the “intangibles” mentioned 
previously. 

Much valuable information was obtained 
from these visits. It would be impossible 
to list all generalizations, but among the 
more important are the following: 

The 


investigators were most impressed with the 


1. High Level of Administration 


high quality of administration in the ele- 
The 


seemed to have a clear grasp of the total 


mentary schools. administrators 
program of education as well as that of ele- 
mentary science. 

2. High Level of Teacher Morale—In 
all schools visited, there was much evidence 
of a high level of rapport among the ele- 


mentary teachers, as well as between the 
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instructional staff and administration. The 
atmosphere generally prevailing in the 
schools was highly conducive to the coop- 
erative development of school programs. 

3. Interest of Teachers—It was obvious 
from all contacts with teachers that they 
were extremely anxious to do a good job 
in elementary science instruction. Further, 
while the interest in doing more in elemen- 
tary science was clear, it was obvious that 
there was no intention to distort the idea of 
having a well-balanced program in elemen- 
tary education into which science might fit. 

4. Satisfactory Environments—While it 
would be impossible to compare some of 
the more modern buildings in the system 
with some of the older ones, in every school 
visited there was a high quality of cleanli- 
ness and maintenance. 

From the above points, it can be seen that 
the climate was superb for developing a 
well-integrated, successful elementary sci- 
ence program. 


DEVELOPMENT OF AN ELEMENTARY 
SCIENCE PROGRAM 


In an effort to assist the staff members 
of the Grand Rapids Schools develop a 
sound program of elementary science in- 
struction, a number of activities were un- 
dertaken. A few of the major ones will 
be reported here. 


In-Service Meetings with Teachers 


The investigators met with various mem- 
bers of the staff on a number of occasions: 

1. Just prior to the dissemination of the 
questionnaires discussed earlier in this 
paper, a series of area meetings were held 
with representatives of all elementary 
schools. The purpose of these meetings 
was to explain the nature of the entire 
study, and to indicate the types of informa- 
tion that would be requested from the staff 
members. 

2. During the course of the study, a num- 
ber of in-service training meetings were 
held for elementary teachers. These were 
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always held at the request of the staff, and 
not at the suggestion of the investigators. 
During these meetings, various methods 
and materials for teaching elementary sci- 
ence were discussed. 

3. Following the completion of the 
analysis of the questionnaires, a week-end 
In-Service Workshop was held for repre- 
sentatives of all the elementary schools. 
This meeting was held at the Michigan 
State University Biological Station on Gull 
Lake near Battle Creek, Michigan. Ap 
proximately 60 persons were housed and 
fed at the main lodge and dormitories of 
the Station. The meetings began late Fri 
day afternoon and ended at noon the follow- 
ing Sunday. All expenses for the week 
end meeting were paid by the Grand 
Rapids Board of Education. 

Representatives of every elementary 
school in the system were present. The pri- 
f the Workshop were to 


discuss the findings of the survey; inform 


mary purposes ¢ 


teachers of the progress on the elementary 
study guide for science; and discuss the 
implementation of a program of elementary 
science. 

It should be noted that this week-end 
Workshop was highly successful. 

4. Following the completion of the Study 
Guide for Elementary Science (to be dis 
cussed in a later section of this paper), a 
series of area teachers’ meetings were held 
in various sections of the city. Every ele- 
mentary teacher attended one of these meet 
ings. The primary purpose of the meeting 
was to introduce the Study Guide to the 
teachers, explain its background, develop- 
ment, and use. Teachers were given copies 
of the Guide at these orientation meetings. 
As follow-ups to these meetings, each ele- 
mentary building held a series of in-service 
sessions designed to help teachers utilize 


the Guides effectively. 
The Study Guide for Elenientary Science 
For about a year prior to the initiation 


of this study, a volunteer committee of ap- 
proximately 50 elementary teachers and 
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principals had been working toward the 
development of a Study Guide for Elemen- 
tary Science for use in the local schools. 
Immediately following the beginning of 
this study, the two investigators became 
officio” members of this committee. 
They worked steadily with the committee 
for about six months to complete the Guide. 

Obviously, in a report of this nature, it 


, ne 
ex 


would be impossible to give a complete de- 
scription of the Study Guide for Elemen- 
tary Science that was produced. However, 
a few of the major features of the Guide 
will be described briefly. 
1. Organization of the Guide—The 
Guide is organized into three main sections : 
a. The Introduction, which explains 

the objectives of an elementary science pro- 
gram; discusses the relationship of sci- 
ence to the total school program; suggests 
ways of handling 


ing ; 


‘incidental” science teach- 
lists general aids for teachers; and 
considers evaluation techniques for science 
teaching. 

b. The Program, 
outlines the content material of the Guide. 
The content material is organized around 
nine major areas (listed in the next section 
The development involves 
a spiral approach throughout successive 


Sequential which 


of this report). 
grade levels. The cycle of the spiral in- 
volves three blocks of the elementary school, 
namely, Early Elementary (kindergarten 
through grade two); Middle Elementary 
(grades three and four); and Later Ele- 
mentary (grades five and six). 

For each of the nine basic areas, at each 
of the three levels, the following informa- 
tion is provided: a statement of basic un- 
derstandings to be developed; suggested 
ways to begin a unit of study; suggested 
pupil activities ; social values to be realized ; 
and a list of resources for teachers and 
children. 

c. The Resource Section, which con- 
tains extensive bibliographies for both 
teachers and students; lists of recom- 
mended science equipment and supplies ; 
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a dictionary of science equipment and ma- 
terials; and specific helps to teachers such 
as a rock and bird’s nest identification keys, 
instructions for establishing an aquarium 


and directions for constructing animal 
cages. 
2. Unique Features of the Guide—In the 


opinion of the writer, there are several 
unique features of the Grand Rapids Study 
Guide for Elementary Science that make it 
extremely functional and helpful tc teach- 
ers. Two of the most unique features will 
be described briefly : 

a. A definite, clear-cut statement of 
the objectives of an elementary science 
program. The Guide lists some specific 
skills and abilities that an elementary sci- 
ence program can help develop in children. 
In other words, the things a child should 
be able to do better as a result of his sci- 


ence training. A brief statement of the 


skills follows : 


(1) To observe the objects that exist, and the 
phenomena that takes place, in his environ- 
ment and to report accurately what he 
observes. 

(2) To compare objects and phenomena with 
respect to their likenesses and their differ- 
ences. 

(3) To evaluate the relative importance of 
information and the relevancy or irrele- 
vancy of data to a situation. 

(4) To determine whether there is enough infor- 
mation available to warrant making a con- 
clusion or a tentative answer or deciding 
how much of an answer can be made from 
the information available. 

(5) To determine what kind of information is 

still needed in order to formulate an answer 

to a question, or locate data for a problem. 

To decide on the most efficient way to ob- 

tain the needed information. 

(7) To teach children how to carry out an 
experiment with the materials available, if 
it is decided that an experiment is the best 
way to obtain the answer to a question. 


(6 


~— 


b. A spiral approach to subject matter 
that contributes to a continuous, well-inte- 
grated program of elementary science, with- 
out “gaps” or needless overlap. 

The Guide is organized around the fol- 
lowing nine basic areas: 
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Living Things 

The Universe 

Minerals, Rocks and Soil 
Water 

Weather and Climate 

Air 

Light 

Sound 

Machines and Energy 

It was agreed that these basics could not 
be taught at each grade level because of the 
limitations of time. Neither could they be 
taught successfully at only one time during 
a child’s elementary school career. Hence, 
the three-level spiral approach was decided 
upon. Each of the nine basic areas is 
covered sometime during each of the three 
levels, kindergarten-grade two; grades 
three and four; and grades five and six. 
The exact grade placement of the various 
units is flexible and the final decision is left 
up to the teachers in the various schools. 
(The allocation is made by mutual consent 
of all teachers. ) 

In an attempt to avoid needless repetition 
and overlap in the teaching of the nine 
basic areas three different times, a rather 
unique plan was decided upon, namely to 
vary the approach depending on the ma- 
turity level of the children involved. Thus, 
with rather immature K-2 children, the 
nine basic units are approached from a 
descriptive level ; during the middle grades, 
the basic units are repeated, but this time 
with emphasis on utilization; and finally 
with the more mature 5-6 grade students, 
the basic units are approached with empha- 
sis on function and relationship. 

Thus, a complete program is developed, 
K-6, in which the children have contact 
with the nine basic areas of science three 
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different times, but each time from a dif- 
ferent approach that is “tailore ‘” the 
maturity level of the children. Hence, the 
program has continuity and orcer without 
being needlessly repetitious. 


SUMMARY 


Since this paper is, in essence, a summary 
of a major study, it would be redundant 
here to “summarize the summary.” Hence, 
at this point the writer chooses merely to 
make a few pertinent observations about 
the Grand Rapids elementary science pro- 
gram: 

1. When this study was initiated, it was 
evident that the Grand Rapids Schools had 
an excellent over-all program of elemen- 
tary-school instruction. 

2. Within this framework of instruction, 
much science teaching was going on. How- 
ever, for the most part, it was on an indi- 
vidual teacher basis. The program lacked 
continuity, order, and direction. 

3. Because of the high level of adminis- 
tration and the excellent attitude of the 
teaching staff, it was possible, in a relatively 
short period of time to “orient” the staff 
members to the need for, and the problems 
involved in, establishing a sound program 
of elementary science. 

4. The production of an excellent Study 
Guide for Elementary Science, together 
with the many well-organized in-service 
meetings has “started the ball rolling.” 
Grand Rapids currently is in the second 
year of a “formal” science program in the 
elementary schools. In the opinion of the 
writer, they have made great strides toward 
the development of an excellent program. 








TELEOLOGY AND ELEMENTARY SCIENCE * 


MeErRVIN E. OAKEs 
Oucens College, Flushing, New York 


DEFINITIONS: 


Animism—attributing life to non-living 
objects. 
Anthropomorphism—attributing human 
characteristics to non-human beings. 
As a literary figure of speech, this is 
known as Personification. 
Teleology—interpreting natural phe- 
nomena in terms of purpose. 


Some form of science instruction in the 
elementary school has been recognized for 
almost two centuries. See Underhill [30] 
and Smallwood [28]. 

A century and more ago anthropomor- 
phic and teleological interpretations were 
quite generally accepted. In fact, one of 
the stated objectives for the science portion 
of the elementary curriculum, whether 
called Nature Study or Science, was to 
provide “a reasoned support for a teleo- 
logical universe” [Underhill, pp. 179-180]. 
Everything was accounted for in terms of 
a directive intelligence, sometimes referred 
to as a kind Providence or Mother Na- 
ture. Teaching was to provide examples of 
the theological doctrine of design—‘“the 
proofs of the goodness as well as the power 
and wisdom of the Creator” (quoted from 
Good [9] by Smallwood, pp. 226-230). 

The central theme was anthropocentric, 
that is, that everything has been created 
for the benefit of man. Underhill expresses 
it, “Nature is used to explain God and God 
is used to explain nature” [30, p. 56]. 

Proceeding from this historical back- 
ground, several recent elementary science 
books addressed to teachers were analyzed. 
Some of these (1, 11, 24, 26, 27) deal 
mostly, if not entirely, with physical phe- 

*Paper presented at Joint Session of the Coun- 
cil for Elementary Science International and the 
Thirty-Third Annual Meeting of the National 
Association for Research in Science Teaching, 
Hotel Sherman, Chicago, Illinois, February 13, 
1960. 


nomena and little use of teleological con- 
cepts is made. 

One of them uses its phraseology : “plants 
must have water in order to grow” [italics 
mine]; “parent birds sit on the eggs to 
keep them warm until they hatch; “how 
birds know when to migrate;” “rat 
new babies ;” “mother grasshoppers laying 
their eggs.” 

Slavson [27] discounts the use of living 
things in the lower grades. He says 
(p. 118), “‘while living insects and mam- 
mals suggest many activities and learnings, 
they are not productive of scientific devel- 
opment.” 

Wells [32] maintains an opposite point 
of view, “Nature fascinates the very small 
child. Inanimate objects, of interest to 
older pupils and adults, take second place 
to living things; for little boys and girls 
seem to sense that these, like themselves, 
are alive . . breathing, moving, feeling 

. and thinking beings.” [second italics 
ours]. 

Several of these books seemingly disre- 
gard the proneness of science teachers, as 
well as others, to give teleological accounts 
of phenomena and their explanation. In 
fact, in the index of only two of the recent 
books examined is the word “anthropomor- 
phism” listed; though Slavson (p. 83) 
points out, as do Isaacs [15], Oakes [18], 
and several others, the language difficulty 
which children exhibit, especially in their 
questions, when they indicate purpose 
rather than cause. 

A few of these authors, whether inten- 
tionally or not, at least resemble those of 
the 1800’s, which Smallwood [28] and 
Underhill [30] discuss. 

One, for instance, says, “Most of the 
seed babies never have an opportunity to 
grow, but Mother Nature produces so many 


seeds that enough are almost certain to es- 
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cape to cover the earth with new green 
plants.” On another page, “Flowers are 
nature’s way of producing seeds and con- 
tinuing the plants on the earth.” And many 
more [italics ours]. 

One of them uses satire in poking fun 
at any concern about it: “College and uni- 
versity professors of the sciences worry a 
great deal about this “animistic” * repre- 
sentation, and there is some degree of 
supercilious lip-curling in departmental 
staff meetings when the subject of child- 
hood education in science is discussed; 
which, it must be said, in truth, is not very 
often.” 

In a section, “Living Things and the 
Child’s World,” pp. 46-49, Burnett [4] 
says, “Despite the writings of some science 
educators deploring this tendency of 
authors to feed the natural anthropomor- 
phism of children, little or no harm can 
logically be found in the practice. On the 
contrary,” he continues, “the emotional 
catharsis for his pent-up fears, hatreds, and 
longings that a child may find in such writ- 
ings must certainly be looked upon as 
salutary.” (Read the entire passage.) 
Findings by Oakes [19, 20] do not sup- 
port this optimisn tc 
“little or no har sults. Fairy tales, 


the certainty that 
talking animals, an like, no doubt have 
their place as literary devices, particularly 
where the aim is entertainment, but there 
seems to bé serious reservation as to their 
contribution to understanding of the nature 
of things. This conclusion is further sup- 
ported when explanations by college stu- 
dents and older adults are examined. (See 
also studies by Dennis [7]. Child experi- 
ences with these forms of literature, by all 
means should not be ridiculed by science 
teachers; their usefulness is in the oppor- 
tunity to point out the differences between 
such use of the imagination and its use by 
a scientist in the discovery of new facts 
and of causal relationships. Blough [3, p. 

* See definitions above; “anthropomorphic” 
seems to fit better here; see also study by Dennis 
[7] and bibliography therein. 
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299| makes brief reference to “attributing 
human ways to other creatures, whereas a 
biologist seeks mechanism.” In various 
places (pp. 20, 167, 283, etc.), he urges as 
an objective of elementary science “to cor- 
rect misconceptions and superstitions.” 

I’m writing this on the evening of Feb- 
ruary second—‘‘Ground-Hog Day.” In our 
area, there has been a stretch of mild 
weather for a week or two. This day has 
been very changeable—dark skies, an hour 
or so of sunshine, snow during part of the 
afternoon, and by nightfall, a considerable 
drop in temperature. Someone on the 
radio, perhaps with tongue in cheek, just 
now foresees 12 weeks of bad weather ! 

Navarra [17, p. 102] reports misinfor- 
mation resulting from fairy tales and the 
difficulty a child has deciding where infor- 
mation is credible or not, and that non 
credible information is of two types: “just 
stories” and magic (magician on TV). 

Craig says, [5, pp. 17-19], “Much of 
the traditional material of nature study was 
motivated by distorted truth in the form 
of personifications of natural objects and 
forces, and an emotionalism about “ Mother 
Nature”’ 
for the child to determine which items of 


(and thus) it was difficult 


class instruction were true [factual] and 
which were not true [figures of speech]. 
“The modern trend seeks to divorce science in 
the elementary school from all forms of an 
thropomorphism,  sentimentalism, superstition, 
animism, emotionalism, prejudice, and unfounded 
opinion, and to encourage the child to question 
the reliability of all sources through which infor 


mation is secured Fairy tale and fiction can 


have no part in the interpretation of natural 


phenomena undertaken as science.” [Italics ours. ] 


Underhill (p. 196) again: After defining 
anthropomorphism and teleology, he ob- 
serves, “This attitude toward nature has 
been the dominant theme in our religious 
interpretation of the universe for so long 
and the language of this type of personifica- 
tion is so woven into our thinking that it is 
difficult to express ourselves without using 
such terminology, even when consciously 


trying to avoid it.” His observation is 
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borne out by our study of these books. In 
every one of them, whether the author has 
taken no stand on the point ; whether he ad- 
vocates or eschews the use of anthropomor- 
phism,—numerous examples of this and 
similar types of statements are found. 

In addition to instances already cited 
one or more from various sources: | Italics 
ours]. 


“ 


. creatures who are such good farmers 
and the makers of so many useful things, we no 
longer think of them as enemies.” 

“ . , the experiment proves that roots go down 
and stems up.” 

“Ts sunlight necessary in order that a plant may 
give off oxygen?” 

“., . plants must have water in order to grow.” 

“'. . so that the beavers can .. . obtain food.” 

“..as a way of making nature’s beauty 
known.” 

“cells also produce new woody tissue so that 
the tree steadily grows in girth.” 

“.. for this reason millions of sperms are 
placed in the female’s body.” 

“In order to attain their enormous size, these 
trees must have grown for many centuries.” 

. eggs are furnished with oxygen so that 

they may develop properly.” 

“ .. living organisms need light .. . and other 
things in order to exist and to produce young.” 


Pierce [25], Watson [31], Zim [33], 
and many others have pointed out the 
sense of fear, even of the word, “science,” 
felt by so many classroom teachers. They 
surely need encouragement and help. That 
no one is secure from the pitfalls being dis- 
cussed here should contribute to that as- 
surance. 

We quote S. R. Powers (Preface to 
Underhill, 1941) : 


“There is a call today for further humanizing 
of the teaching of science in elementary and sec- 
ondary schools. Possibly the next chapter in 
the history of science teaching in elementary 
schools and in general education will tell, how 
teachers with special education in science have 
learned to use their competency, not necessarily 
to teach more of their subject, but, working as 
scientists, to help young people deal with the prob- 
lems and issues they actually meet in their lives.” 
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THE EFFECTIVENESS OF TELEVISION IN IMPROVING THE 
SCIENCE PROGRAM OF KINDERGARTEN TO GRADE 4 
CLASSES IN NEW YORK CITY PUBLIC SCHOOLS * 


WILLIAM B. REINER? 
Board of Education, New York City, New York 


I. THE PROBLEM 


Introduction 


HE current Course of Study in Science 

for Elementary Schools, Grades K-6, 
was approved by the Board of Education 
in December, 1954. Since so many elemen- 
tary school teachers possessed a very lim- 
ited science background, the Course of 
Study recognized the need to assist teachers 
in implementing its contents—‘teachers 
will be helped in the preparation of ma- 
terials and the development of methods 
through the media of radio and television.” 
As one aspect of this program of imple- 
mentation, a proposal was made that a 


* Paper presented at Joint Session of the Coun- 
cil for Elementary Science International and 
the National Association for Research in Science 
Teaching, Hotel Dennis, Atlantic City, New 
Jersey, February 21, 1959. 

This paper is based on a report of research 
conducted by the author in the public elementary 
schools of New York City. 

1William B. Reiner, “Effectiveness of The 
Science Corner Television Series in Improving 
the Kindergarten to Grade 4 Science Program,” 
Bureau of Educational Program Research and 
Statistics, Board of Education of the City of New 
York, Publication No. 134, October 1958, 55 pp. 
mimeographed. 


series of television programs for classroom 
use in elementary science be included in 
the 1957-1958 schedule of television pro- 
grams. 

This series of programs, then under de- 
velopment by WNYE, was to be produced 
with the cooperation of the Metropolitan 
Educational Television Association over 
Television Station WPIX. It was sug- 
gested that an evaluation of this television 
program by classroom teachers would be 
of value. This evaluation would provide 
the opportunity to study the effectiveness 
of this new elementary science course of 
study, as exemplified in the television 
series. 


Aim of the Study 


The aim of this evaluation study was to 
determine the effectiveness of The Science 
Corner television programs in introducing 
and implementing the new elementary sci- 
ence course of study for Grades K-2 and 
3-4 in the New York City pyblic schools. 
A coordinate aim was to determine the 
effect of the television presentations on the 
pupils’ interests, awareness, and involv- 
ment in science in their daily living. The 
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programs’ effectiveness in achieving its aim 
was appraised by noting the effects of the 
telecasts on the children and teachers view- 
ing them. 


II, TECH NIQUES EMPLOYED 
The Plan for the Evaluation 

This appraisal of the normative type, was 
intended to answer the question, “How ef- 
fective was this program in helping teachers 
of K-2 and 3-4 grade classes, of limited 
science background, to learn the materials 
and techniques needed in order to achieve 
maximum teaching efficiency with the new 
elementary science curriculum.” This in- 
formation was obtained by a questionnaire 
administered at the close of the telecasts 
Grade K-2 and 34 
Corner” series, respectively. 


of the “Science 

It was not considered advisable to at- 
tempt to assess directly the effect of the tele- 
casts on the pupils. It was felt that it was 
impracticable to administer the types of 
written tests that would be required for 
the very young children who would con- 
stitute the television audience at the K~2 
level and who were unable to or who were 
just beginning to read. Hence, the teach- 
ers’ opinions of the effectiveness of the tele- 
vision programs upon pupils, in regard to 
interest, learning of information, and other 
criteria were used as the bases for formu- 
lating judgments concerning the values 
and limitations of the series. 
The Appraisal Instruments 

A rating scale approach was used to 
measure the effectiveness of each program 
in both the Grades K-2 and Grades 3—4 
series. The scale was developed after a pre- 
liminary try-out. Teachers were asked to 
indicate, by means of a four step rating scale 
(excellent, good, fair, or poor), the degree 
to which each of the following outcomes or 
criteria achieved: (1) 
pupil interest in their local enviroment ; (2) 


were stimulating 
increasing awareness of children of science 
in their lives; (3) making-science part of a 
purposeful pattern in the classroom; (4) 
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increasing the children’s fund of scientific 
information; (5) increasing the teacher's 
information and (6) the usefulness of the 
series as a useful classroom aid. In addi- 
tion, the teachers were asked to rate the 
practicality of the experiments that were 
performed and the physical conditions for 
viewing. They were also requested to indi- 
cate which of the individual telecasts had 
been of most interest to the pupils and to 
the teacher. The questionnaire that was 
used is reproduced on page 53. 

The criteria selected for appraising the 
series were developed from consideration 
of the effectiveness of the telecasts upon 
the learning and growth of the pupils, the 
influence on classroom practices, and the 
value of the series as a teacher training aid. 


The Population Surveyed 


A total of 105 Grade K-2 teachers and 
70 Grade 3-4 teachers in 47 schools cooper- 
ated in the evaluation of the telecast series 
by completing and returning the appraisal 
forms for rating all the telcasts seen by each 
of their classes. Some of these teachers were 
unable to view each and every telecast be- 
cause of administrative or other reasons; 
nevertheless they were requested to submit 
their ratings for the programs they viewed, 
in order that a sufficient number of cases 
be sampled. 


Schedule of The Science Corner Telecasts 


Eight programs were telecast for the 
Grade K-2 classes each Monday at 11 A.M. 
from September 30 to November 25, 1957 
and seven were shown for Grades 3-4 be- 
tween December 2 and January 27, 1958, 
also on Mondays at 11 A.M. on Channel 
11, WPIX. 

A Teachers’ Science 
WNYE 


enabling 


Guide to The 
Corner was presented in the 
Manual thus 
the teachers to prepare questions and ma- 


terials for each telecast. 


Radio-Television 


The Guide indi- 


cated what would be shown on each 


program and stated the understandings, 
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cientific facts, and conclusions expected to be Ill. FINDINGS OF THE STUDY 

eacher’s obtained as outcomes of each telecast. This I Lt Grade K2 ‘Coat 

: af . a : c1 ; n general, the Grade K-< and Grade 

s of the Guide is presented on pages 51-53 witha , = ' oY : ; 

n addi ante . 3-4 teachers who participated in the survey 
addi- statement of the scope and objectives of f | The Scj C TV Serj ' 

i thie a <> oun 1e Science Corner Series to 

rate the The Science Corner. Y 


- wens be very helpful in developing their pupils’ 
oe growth of interest and information in sci- 
to indi- Reporting of Data ence learning. These teachers also re- 
ists had : — a ported that the telecasts helped them 
; : For purposes ol simplification in report- , . . . a Po : 
and to ' ane ve ' ? considerably in their introduction to the 
ig teachers’ opinion: » favor 2 : pC 
ak ied ing te * pinions, the favorable jew Science Course of Study, particularly 
responses (good and excellent) were jy regard to its content and suggested 


sing the combined. It was felt that the main aim demonstration materials. A discussion of 
5 4 c . . . . 

Jeration was to appraise the amount of acceptance the teachers opinions and ratings in con- 

ts upon rather than the differences in degree of nection with each criterion listed in Table 


pils, the favorable reactions. I follows. 
and the 
ling aid. TABLE I 


NUMBER AND Per CENT OF THE CoMBINED Goop AND EXCELLENT RATINGS ON END oF TERM REPORTS 
MADE BY THE TEACHERS WuHoseE CLASSES VIEWED The Science Corner Series 





ers and Combined Good and Excellent Ratings 
rating Criteria of Effectiveness Grade K-2 Grade 3-4 
st series (Entire Series) Number Per Cent Number Per Cent 
ppraisal 1. Stimulation of pupils interest in their local enviroment 
bv each as shown by: 
es weet a—the number of science questions asked 63 60.0 55 78.6 
b—the quality of science questions asked 56 53.4 49 70.0 
cast be- c—requests for more science activities 62 59.1 51 72.9 
reasons ; 2. Increased awareness of the children of science in their 
» submit lives as shown by: 
viewed a—materials brought to class by pupils 72 68.6 54 77.2 
2 . b—games of the pupils 24 22.8 18 25.7 
ol cases c—discussion among the pupils 61 58.1 58 82.9 
3. Effectiveness of the telecasts in making science part of a 
purposeful pattern in the classroom as shown by the: 
: a—Show and Tell period 81 77.1 55 78.6 
elecasts b—various corners, e.g., housekeeping 63 60.0 47 67.1 
for the 4. Effectiveness of the telecasts in increasing the children’s 
11 AM fund of scientific information 9? 87 .6 62 88.6 
D5 1957 5. Practicability of the experiments performed on the telecast 
9 Bes for: 
3-4 be- a—teacher demonstration purposes 93 88.6 55 78.6 
7. 1958, b—class performance by the pupils 82 78.1 54 rf ie 
Channel 6. Usefulness of the programs as an introduction to you of 
the new Science Course of Study for increasing teacher’s 
information of : 
Science a—science content O4 89.5 57 81.3 
WNYE b—demonstration materials 86 81.9 61 87.1 
enabling 7.Comment on the physical viewing conditions, e.g., quality 
: of television reception, lighting conditions in the room, 
and ma- comfortable seating arrangements, etc. 61 58.1 43 61.4 
de indi- gee 2 : s . 
8. What is your opinion of the series as a useful classroom 
m each aid? 94 89.5 65 92.8 


andings, Total Number of Teachers 105 100.0 70 100.0 
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1. Stimulation of Pupils’ Interests 


In Grades K-2, 60.0 per cent of the 
teachers thought the television series to 
be good or excellent in motivating the 
pupils to ask more questions, 53.4 per cent 
rated it similarly for improving the quality 
of questions asked, and 59.1 per cent felt 
it to be a good or excellent means for stimu- 
lating requests for more science activities. 

The cooperating Grade 3-4 teachers 
were firmly of the opinion that the telecast 
series stimulated their pupils’ interest in 
their science environment. This is indicated 
in Table I where 78.6 per cent of the teach- 
ers rated the criterion of the number of sci- 
ence questions asked as good or excellent ; 
70.0 per cent gave the same ratings to the 
criterion of the quality of science questions 
asked, and 72.9 per cent rated as good or 
excellent the criterion, requests for more 
science activities. It is of interest to note 
that the Grade 3-4 teachers reported a 
much higher percentage of favorable re- 
sponses in connection with the stimulation 
of their pupils’ interest in science as a re- 
sult of the telecast than did Grade K-2 
teachers. This is very likely due to the 
higher maturational level of their pupils. 


2. Increased Awareness of the Children of 
Science in Their Lives 


Almost 70 per cent of the Grade K-2 


teachers reported that the telecasts were 
good or excellent in stimulating pupils to 
bring materials to class, while almost 60 per 
cent felt that the series led to increased 
discussion about science. 

In regard to games of the pupils, only 
22.8 per cent reported good or excellent 
results of the telecasts in this aspect of 
pupil behavior. This finding is not unex- 
pected, because children in this stage of 
related to 
and 


development prefer games 


domestic or school experiences, 


games of bodily movement involving danc- 
ing, skipping, hopping, etc. The 22.8 per 
cent reported as a good or excellent influ- 
reflection of or 


not a weakness 


ence is 
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inadequacy in regard to the criterion of 
“games of pupils.” It appears that the 
maturational level of the children operated 
against the influence that the television 
series may have had in stimulating them 
to play games in school related to scientific 
interests. 

Teachers of Grade 3-4 pupils were of 
the opinion that the telecasts made their 
pupils more aware of science in their lives. 
One of the criteria, materials brought to 
class by pupils, was reported by 77.2 per 
cent of the respondents as being influenced 
to a good or excellent degree. In respect 
to the criterion, increase of discussion of 
science topics among the pupils, 82.9 per 
cent of the teachers considered the telecasts 
to have a good or excellent influence. The 
Grade 3-4 teachers reported much more 
favorable opinion than the Grade K-2 
teachers in regard to the effect of The Sci- 
ence Corner on the awareness of the pupils 
of science in their lives. Greater facility 
of language, better understanding of the 
environment, and more willingness to par- 
ticipate in classroom discussions are evi- 
dent among the older pupils and help to 
explain the favorable 
reported by the teachers. 


more outcomes 


3. Effectiveness of the Telecasts in Making 
Science Part of a Purposeful Pattern 
in the Classroom 

the TV 


in making science part of a purposeful pat- 


The effectiveness of program 
tern in the classroom was appraised by 
observing its effect on the “Show and Tell” 
period and on the various “Corners” of the 
classroom. During “Show and Tell” a pupil 
will talk to his classmates about an interest- 
ing object or article he may have brought 
to school. Pets, toys, and pictures are fa- 
vorite subjects for these periods. “Corners” 
are set up in the lower grades for activities 
and experiences of interest and concern to 
the pupils. For example, many classrooms 
have kitchen, nursery, or library corners. 

More than 75 per cent of the teachers 
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of Kindergarten to Grade 2 reported that 
the telecasts were good or excellent in their 
effectiveness in making science part of a 
purposeful classroom pattern as evidenced 
by increased science discussions and activi- 
ties during the “Show and Tell” period 
and 60.0 per cent gave these ratings in re- 
gard to the increase in science activities in 
the various “Corners.” “Show and Tell” 
discussions are responsive and sensitive to 
topical and newsworthy events. For ex- 
ample, when space satellites and Sputniks 
first became news items, there was a no- 
table increase in toys and stories relating 
to this topic. “Corners” are fairly fixed 
and permanent installations during any 
given school year and are less likely to 
undergo changes as a result of happenings 
It is not sur- 
prising, therefore, that the effect of the 
series on the “Show and Tell” period was 
observed to be greater (77.1 per cent) than 
upon the “Corners” (60.0 per cent). 
The cooperating teachers of Grades 3-4, 
thought that the telecasts were quite effec- 
tive in making science part of a purposeful 
pattern in the classroom; 78.6 per cent 


outside of the classroom. 


voted it good or excellent on the basis of 
improvement observed during the “Show 
and Tell” activity and 67.1 per cent gave 
it a good or excellent rating for its effective- 
ness as evidenced by various “corner” 
activities. The proportion of Grade 34 
teachers who gave superior ratings in 
regard to these sub-criteria was greater 


than that for Grades K—2. 


4. Effectiveness of the Telecasts in In- 
creasing the Children’s Fund of Sci- 
entific Information 


Almost 90 per cent of the Grade K-2 
teachers reported The Science Corner to 
be good or excellent in its effectiveness in 
increasing the children’s fund of scientific 
information. Because of the inability of 
the children to read or write, due to their 
very young age, no written tests could be 


administered. Also, time limitations pre- 
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cluded giving them non-verbal tests. 
Hence, the opinions reported by the coop- 
erating teachers are based upon classroom 
observations of discussions and activities. 
The fact that 87.6 per cent considered the 
television series to be effective in imparting 
factual knowledge is very encouraging. 
The telecasts were reported by 88.6 per 
cent of the cooperating Grade 3-4 teachers 
to be good or excellent in increasing their 
This 


was 1.0 per cent higher than the Grade K-2 


pupils’ fund of scientific information. 


teachers’ reported percentage of 87.6. More 
significant than the difference is the close- 
ness of agreement. Teachers readily appre 
ciate that through the medium of television 
pupils can be shown phenomena of weather 
seasons, day and night, and plants and ani 
mals which could not otherwise be brought 
as vividly to them in the classroom. 


5. Evaluaion of the Expertments Pe 
formed for The Science 


casts 


Corner Tele- 


The Grade K-2 teachers were very fa- 
vorably impressed by the experiments and 
reported a total of 88.6 per cent of superior 
ratings. Experiments suitable for class 
performance by the pupils received ratings 
of good or excellent from 78.1 per cent 
of the cooperating teachers It appears 
that the teachers viewing the series were 
very favorably impressed with the demon 
strations and experiments they saw and 
were satisfied that they could successfully 
employ the technique shown in their own 
classes. Most of the Grade K-2 teachers 
had little or no professional preparation 
for teaching science and many have felt 
a need for guidance and orientation in per- 
forming classroom demonstrations and in 
providing for pupil experimentations and 
exercises. From their responses, a large 
majority of teachers felt that they had re- 
ceived considerable help with the demon- 
stration and experimental phases of science 
teaching at the Grade K-2 level. 


The cooperating Grade 3-4 teachers 
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were favorably impressed with the practi- 
cability of the experiments performed—78.6 
per cent thought the experiments good or 
excellent for teachers demonstration pur- 
poses and 77.2 per cent rate them good or 
excellent for class performance by pupils. 
the 
pupils, was rated at practically the same 
level by the Grade K-2 and Grade 3-4 


The criterion, class performance by 


teachers, the former being 78.1 per cent 
and the latter, 77.2 per cent, a difference 
of less than 1 per cent. What is impressive 
is the high rating given to the effectiveness 
of the telecasts as a device for orienting 
teachers in the use of demonstrations by 
themselves and by their pupils in both of 
the grade levels discussed. 


6. Usefulness of the Programs in Orient- 
ing the Teachers to the New Course of 
Study in Elementary Science 


Of the 105 Grade K-2 who 


reported, 89.5 per cent thought the tele- 


teachers 


cast were good or excellent in aiding 
them in increasing their information of 
its science content. In regard to demon- 
stration materials, 81.9 per cent of .the 
respondents gave ratings of good or ex- 
cellent to 


teachers 


criterion. 
find it 
effective 


this Many trained 


science difficult to select 


the most science materials for 


classroom demonsration purposes. Hence 
the respondents, the majority of whom 
had received no formal science teaching 
training needed, and appreciated all the 
more, the orientation and guidance of The 
Science Corner in regard to demonstra- 
tions and materials in science teaching. 
The Grade 3-4 teachers rated the pro- 
gram of telecasts very highly as an effec- 
tive means of introducing the new Science 
81.3 per 
cent rated the science content criterion as 


Course Study for their grades 


good or execellent, and 87.1 per cent gave 
a similar estimate of the criterion of demon- 
In regard to the sci- 
the 3-4 
teachers’ percentage was 81.3 for the Grade 
8.2 


stration materials. 


ence content criterion, Grade 


K-2 


respondents. The difference of 
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per cent in favor of the Grade K—2 teachers’ 
ratings may be explained on the basis of 
the lower grade teachers expressing greater 
for the 
content they received from the telecasts, 


satisfaction assistance in science 
inasmuch as these teachers had less pre- 
vious experience in teaching science and 
therefore, were in greater need of guidance 
and orientation in this area. 

In regard to the criterion, demonstration 
materials, the higher rating expressed by 
the Grade 3-4 group, 87.1 per cent com- 
pared to 81.9 for the Grade K-—2 teachers, 
is probably due to the fact that the Grade 
3—4 teachers have been more actively en- 
gaged in demonstration teaching in the 
field of science than their colleagues in 
Grades K-2 and as a result were more ap- 
preciative of the new leads and suggestions 
presented in the telecasts. 


7. Viewing Conditions and Quality of 
Reception of the Telecasts 


The conditions for viewing The Science 
Corner varied widely among the schools 


utilizing the series. Some Grade K-2 
teachers reported that there were too many 
children placed around the receiver for 
More 


than half of the respondents, 58.1 per cent, 


comfort and maximum appreciation. 


reported good or excellent reception. In 
several cases, The Science Corner was the 
first large scale television viewing exper- 
ience for the schools. 

Viewing conditions were rated by 61.4 
the cooperating Grade 3-4 


per cent of 


teachers as good or excellent. The rating 
of this group was slightly higher than that 
of the Grade K-2 teachers but not statisti- 
cally significant. Seating conditions, opera- 


tional difficulties of television receivers, 
and the availability of quiet roms were 
factors influencing their opinions. Despite 
some inconveniences reported in viewing 
the series, most of the teachers were favor- 
ably impressed with The Science Corner’s 
contribution towards better science teach- 
assumed that teachers’ 


ing. It may be 
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opinions of the value of the series were in- 
fluenced to some extent by the quality of the 
viewing conditions. 


8. Teachers’ Opinion of The Telecast 
Series as a Useful Classroom Aid 
Teachers of the K—2 Grades had a very 
favorable opinion of the telecast series as 
a useful classroom aid; 89.5 per cent con- 
sidered it to be good or excellent for this 
purpose. This laudatory rating seems 
reasonable in view of the teachers’ earlier 
expression of the value of the series in up- 
grading their pupils’ interests and informa- 
tion in addition to assisting the teachers in 
their science content and demonstrations 
The Grade 3-4 teachers were slightly 
more favorable in their opinion of the tele- 
cast series as a useful classroom aid; 92.8 
per cent of the group rated the program 
good or excellent. The 92.8 per cent good 
or excellent ratings was 3.3 per cent higher 
than that expressed by the Grade K-2 re- 
spondents. The difference is statistically 
insignificant. It is worthy of note that the 


TELEVISION 49 


evaluating teachers of both grade levels 
were so close in their very laudatory esti 
mate of the excellence of the program. 


9. Programs Which Proved to be of 

Greatest Interest 

Pupils and teachers of Grades K-2 were 
asked to indicate the title of the program 
which proved to be most interesting to 
them. Table II lists the number and per 
centage of the choices made by pupils and 
teachers. The pupils’ choices of the three 
most interesting programs, in order of pop 
ularity, were Magnets, Shadows, Night and 
Day, whereas Music Makers and The Wind 
tied for third place. It would be difficult 
to determine the reason these topics were 
chosen in the order indicated because there 
are multiple factors influencing the popu- 
larity of an experiment. Was it the 
mystery or magic quality of magnetic at 
traction or was it the familiar moving of 
shadows, or the fun and stimulation such 
as was found in the \/usic Makers that af 


their choice? There 


fected the pupils in 


TABLE II 


TELEVISION ProGRAMS WuicuH Were Most INTERESTING TO PUPILS AND TEACHERS IN GRADES K-2 


Program Topics 


Sounds Around Us 
Magnets—What Does A Magnet Do 


Wheels—Why Do We Need Wheels 
to Work for Us 


Fall Is Here—What Happens to 
Living Things in the Fall 


Shadows, Night and Day—How 
Are Shadows Made 


What Shall We Wear—Why Do We 
Need Special Clothing 


Music Makers—How Do We Make 
Musical Sounds 


The Wind—How Can The Wind Help Us 
Blank Answers 


Total 


> 


Pupils’ Choice Teachers’ Choice 


Per Pet 

Number Cent Number Cent 
3 2.9 10 9.5 
30 28 .6 17 16.2 
2 1 9 4 +A 

3 2.9 7 6.7 
18 7.3 20 19.0 
5 4 8 9 8.0 
10 9.5 11 10.5 
10 9.5 11 10.5 
24 22.9 16 15.2 
105 100.0 105 100.0 
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seems to be general agreement that pupils 
prefer experiments that have an element 
of movement, puzzling magic, and strong 
interpretation of interesting daily experi- 
ences. The clarity and vividness of the 
demonstration is another factor that may 
have influenced the pupils in their choices. 
Still another factor of pupil interest is the 
attraction found in experiments in which 
they are able to make things respond to 
their control as in making shadows or pick- 
ing up pins with magnets. The teachers’ 
ratings of the programs which most inter- 
ested them were Shadows. Magnets and 
Music Makers and The Wind tied for third. 

Pupils and teachers of Grade 3-4 indi- 
cated the programs which they considered 
to be most interesting. Table III lists the 
number and percentage of the choices of 
pupils and the teachers. The pupils’ first 
choice The Sleepers—What 
Animals Do in the Winter, their second 
was It’s Electric! How Do We Turn On 
Electricity, and the third in order of interest 
was Into The Air—Why Do Some Things 
Fly. The topic of greatest interest, The 
Sleepers, dealt 


was Some 


with animals, a subject 
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which is a great favorite of young children. 
The teachers’ chose J?#’s Electric as their 
most interesting program, The Sleepers 
was second, followed by Musical Toys. 
Pupils and teachers picked the same two 
programs as their first and second choices 
but in reverse order. In general, Grade 
3-4 pupils and teachers were not as close 
in agreement as the Grade K-2 group in 
regard to their most interesting program. 


IV. CONCLUSIONS 


The findings of this evaluation study 
indicate that The Science Corner telecast 
series was very effective in improving the 
science programs for Grades K-2 and 3-4. 
In the three sections 
telecasts are discussed in terms of their 
value to pupils, their value to teachers, and 
other related findings. 


which follow, the 


A. Effectiveness of the Telecasts in Respect to 
the Pupils 
1. Pupils’ interest in their enviroment was 
greatly stimulated. They were made more 
aware of science in their lives. 


ho 


. The pupils’ interest was reported to be high 
during as well as after the programs. 


TABLE III 


TELEVISION ProGRAMS WHICH WERE 


Program Topic 


It’s Electric—Why Do We Turn on Electricity 
Measuring the Weather—What Instruments 
Help Forecast the Weather 

Musical Toys—How Can We Make Our Own 
Music 


Daytime—Nighttime—What Happens to the 
Earth in 24 Hours 

Where Does It Come From—How Do We Get 
Everyday Things 

Into The Air—Why Do Some Things Fly 


The Sleepers—What Do Some Animals Do 


in the Winter 


Blank Answers 


Total 


Most INTERESTING TO PuPILS AND TEACHERS IN GRADES 3-4 


Pupil’s Choice Teachers’ Choice 


Per Per 

Number Cent Number Cent 
9 12.9 16 22.9 

3 4.3 7 10.0 

6 8.6 8 11.4 

6 8.6 6 8.6 

5 7.1 4 5.7 

8 11.4 5 oe 

24 34.3 14 20.0 

9 12.9 10 14.3 
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3. The programs were highly effective in 
increasing the children’s fund of science 
information. 


B. Effectiveness of the Telecasts in Respect to 
the Teachers 


1. The Science Corner telecast series was 
rated as extremely useful in introducing 
science content and demonstration materials 
of the new Science Course of Study to 
teachers of Grades K-2 and 3-4. 

2. The demonstrations shown in the telecasts 
were considered to be very practicable for 
teachers to perform as classroom demonstra- 
tions. Many demonstrations were rated as 
useful for class performance by the pupils. 

. The series was reported as being extremely 
valuable to the achers in showing them ac- 
tivities useful in their teaching programs 
in general. 


w 


4. The telecasts were useful in suggesting ad- 
ditional science activities to the teachers of 
Grade 3-4 classes and fairly valuable to 
Grade K-2 teachers in this respect. 


. The teachers considered the series to be ex- 
cellent as a useful classroom aid. 


un 


C. Other Findings 


1. The quality of the physical viewing condi- 
tions such as lighting in the rooms, com- 
fortable seating arrangements, and freedom 
from distractions was reported as fair. It 
varied markedly from school to school, de- 
pending upon their facilities and experience 
with television viewing. 

2. Teachers and pupils generally agreed upon 
which programs interested them most. 


V. RECOMMENDATIONS FOR FURTHER STUDY 


1. Where more time and staff are avail- 
able, pupil achievement should be assessed 
by means of additional evaluation instru- 
ments, such as tests administered to the 
pupils. Also, teacher gains in demonstra- 
tion skills should be appraised by visits to 
their classes before, during, and at the con- 
clusion of the television series being evalu- 
ated. 

2. Similar surveys should be made of the 
effectiveness of television programs for 
grades higher than the fourth. 


3. Television demonstrations require 
special techniques and talents above and 
beyond those used in classroom teaching. 
Special training is required to develop the 


skills needed to select, assemble, and pre- 
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sent demonstrations in science for television 
programs. 


TEACHERS’ GUIDE FOR SELECTED 
TELEVISION PROGRAMS 2 


THE SCIENCE CORNER 


The Science Corner is concerned with the 
everyday science surrounding a child. By using 
familiar materials and happenings, simple ex- 
periments and games, the series hopes to capture 
and nourish the curiosity of a young student, and 
to stimulate him to explore the wonders he sees 
around him. 

Through the thrill of his own discovery a child 
comes to understand and seek after the rewards 
of science. It is the purpose then of these pro- 
grams to help every viewer become more aware 
of the science in his life so that he may continue 
to search, react to and interpret his world more 
thoughtfully. 


Week of September 30—Sounps Arounp Us— 
How Does Sounp Tett Us Wuat’s Hap- 
PENING? 

3efore the telecast you may want to ask: 

What sounds do you hear in bed at night? 
What is a sound you like to hear in the kitchen? 

On the telecast you will see: 

How some sounds are made by tapping objects, 
blowing across bottles and other ways. 

Simple sound makers we can all use. 

Games we can play with sound. 

Understanding : 

We can usually tell by the sound what's hap- 
pening without looking. 
Sounds are made in different ways 


Week of October 7—MAGNETS—Wuat Does A 
MacGnet Do? 

Sefore the telecast you may want to ask: 
Are there any magnets in your house? 
How did these magnets help? 

On the telecast you will see: 

How magnets separate things. 

How you can play “Mr. Detector.” 

How to make a magnet. 

Ways in which magnets help us. 

JInderstanding : 
Magnets attract things made of iron. 
Magnets attract through paper and glass. 


Week of October 14—Wueets—Wuy Do WE 
Neep WHeEeEts To Work For Us? 
Before the telecast you may want to ask: 
What was the biggest wheel you ever saw? 
What was the smallest wheel you ever saw? 
On the telecast you will see: 
How wheels help toys work 
Where wheels roll best 
How wheels do many other jobs for us 
A game to find the hidden wheels. 


= 


2WNYE Radio-Television Manual—Board of 
Education, City of New York, 1957-1958, Pages 
210-215. 
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Understanding : 
Wheels make moving easier by using rolling 
instead of dragging. 


Week of October 21—Fartt Is HereE—WuHaAtT 

Happens To Livinc Tuincs In THe FALi? 

Before the telecast you may want to ask: 
How was the park changed since the summer? 
How do some birds prepare for winter? 

On the telecast you will see: 

Why some birds fly south in the winter. 

What the squirrel does to keep warm. 

How people plan for the cold weather. 

Things you can do to help some animals and 
birds. 

Understanding : 

Living things prepare for winter in different 
ways, by going to a warmer place, by build- 
ing a home, by gathering a large supply of 
food and by going to sleep. 


Week of October 28—SuaApows, Nicur ANnpb 
Day—How Are SHADOWS MADE? 
Before the telecast you may want to ask: 
When do you see your own shadow best? 
Tell about the time you saw a silly shadow? 
On the telecast you will see: 
How shadows can change during the day. 
Where to look for nighttime shadows. 
How to make long and short shadows 
Understanding : 
A shadow is made when an object comes be- 
tween the light and the ground. The length 
of the shadow depends on where the light is. 


Week of November 4—WuHAt SHALL WE WEAR? 
—Wuy Do WE NEep SpecrAL CLOTHING? 
3efore the telecast you may want to ask: 
What kind of clothing are you wearing today? 
What special things do you use in the rain? 
On the telecast you will see: 
How some clothes keep us warm or cool. 
How to tell what’s good to wear in the rain. 
Ways to find out what to use in the rain. 
A “trick” to play on your friends. 
Understanding : 
Different kinds of clothing keep us cool, warm 
and dry. “Warm” clothing prevents the body 
heat from escaping too fast. 


Week of November 18—Music MAKkers—How 
Do We MAKE Musicat Sounps? 
Before the telecast you may want to ask: 
If you could be any musical instrument, which 
would you like to be? 
How do you make sounds come out of musical 
instruments ? 
On the telecast you will see: 
What musical instruments do as we play them. 
How to make different musical sounds. 
Music you can make in school. 
Why we have high and low notes. 
Understanding : 
Objects shake when they are making sounds. 
Big “sings” low and small “sings” high. Dif- 
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ferent musical instruments make different 
musical sounds. 


Week of November 25—Tue Winp—How Can 
THe Winp Hetp Us? 
Before the telecast you may want to ask: 
When did the wind play a trick on you? 
How can you tell if it’s windy outside right 
now? 
On the telecast you will see: 
What the wind is. 
How the wind works for us. 
How to tell where the wind comes from 
Ways to tell if the wind is strong. 
How we can make breezes of our own. 
Understanding : 
The wind is moving. We put the wind to work 
for us. We can tell where the wind comes 
from by watching clouds, smoke and flags 


Week of December 2—It’s ELectric—How Do 
We Turn On ELEctricity? 
Before the telecast you may want to ask: 
How many ways can you turn electricity on 
and off in your house? 
If you could have one thing that runs on elec- 
tricity, what would you choose? 
On the telecast you will see: 
The many things electricity can do. 
How to make a switch. 
How to be an electric “engineer.” 
Where to be careful of electricity. 
Understanding : 
Electricity travels in a circle. 
A switch opens and closes the circle. 


Week of December 9—MEASURING THI 
WEATHER—WHAT INSTRUMENTS HELP Us 
Forecast THE WEATHER? 

Before the telecast you may want to ask: 
What was the weather man’s forecast for today? 
How did he know? 

On the telecast you will see: 

How a thermometer works. 
What wind vanes and wind socks d 
Ways to tell about moisture in the air. 

Understanding : 

We use different kinds of instruments to meas- 
use the weather. 


Week of December 16—MusicaL Toys—How 
We Can MAKE Our Own Music? 
Before the telecast you may want to ask: 
Did you ever see the inside of a harmonica? 
What's inside a music box.? 
On the telecast you will see: 
The many ways to make musical toys work 
How to tell which part always makes the sound 
How to get different sounds from the sam 
instrument. 
Musical toys you can make. 
Understanding : 
A musical toy vibrates when we pluck, strike, 
others are soft, some high-pitched, others low- 
pitched. 
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Week of January 6—Daytime, NiIcGHTTIME— 
Wuat Happens To Tue Eartu In 24 Hours? 
Before the telecast you may want to ask: 
Where does the sun go when it sets? 
What time will the sun set today? 
On the telecast you will see: 
Why we have night and day. 
What happens to the earth in 24 hours. 
How it might feel to be off in space. 
Understanding : 
The part of the earth facing the sun has day- 
time, the other half has nighttime. 
The earth turns on its axis and one complete 
turn is a day of 24 hours. 


Week of January 13—Wuere Does Ir Come 

From?—How Do WE Get EverypAy THINGS? 

Before the telecast you may want to ask: 

Where did the bread you ate this morning 
come from? 

How many different kinds of paper do we have 
in the classroom? 

On the telecast you will see: 

How bread is made. 

How paper is made. 

Understanding : 

We grind up wheat seeds to make flour. We 
mix flour with water to make dough. We 
bake dough to make bread. Paper is made by 
webbing together shredded plant fibers. 


TELEVISION 


uw 
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Week of January 20—Into Toe Air—Wuy Do 
Some THINGS FLy? 

Before the telecast you may want to ask: 
What are some things we see flying in the air? 
What have you sent into the air yourself? 

On the telecast you will see: 

Some of the things to know about the air. 

How some objects stay in the air. 

Tricks you can play with the air. 

Understanding : 

Air is a real thing. Wind keeps kites up in the 
air. Air currents lift gliders up into the air. 
Balloons rise because they are lighter than 
air. Parachutes fall slowly because they 
spread a large area to the air. 


Week of January 27—Tue SLEEPERS—Wuart Do 
Some AnimMALS Do IN THE WINTER? 
Before the telecast you may want to ask 
What living things do you still see around you 
at this time of year? 
Where are the other animals? 
On the telecast you will see: 
How some animals spend the winter. 
What happens to some insects at this time 
of year. 
The way a frog goes to sleep when it is cold. 
How furry animals keep warm 
Understanding : 
Animals protect themselves against the winter 
by building or digging a home which keeps 
them warm and by going to sleep 


SUMMARY REPORT ON SCIENCE CORNER SERIES 


"ere SS Ee 
Grade (Circle one) K 1 2 3 4 


Date . 


No. of Programs Seen 


Average Number of Pupils Who Viewed the Program 


YOUR WEEKLY REPORTS OF THE EFFECTIVENESS OF THE TELECASTS HAVE 
BEEN MOST USEFUL IN PREPARING THIS TELEVISION SERIES. WE NOW INVITE 


YOUR FURTHER COMMENTS. PLEASE 


ENCIRCLE THE SYMBOL AT THE RIGHT 


TO INDICATE YOUR RESPONSE TO THE QUESTIONS ASKED. 
P-REPRESENTS poor: F-fair; G-good; and E-excellent. 


Example: What has teacher cooperation been with this series? P(F)G E 


1. Stimulation of pupils interest in their local environment as shown by: 


a—the number of science questions asked r FG ®t 

b—the quality of science questions asked r Fe fs 

c—requests for more science activities P F G I 
2. Increased awareness of the children of science in their lives as shown by: 

a—materials brought to class by pupils P F GE 

b—games of the pupils PrP FG 2 

c—discussion among the pupils PFGE 
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3. Effectiveness of the telecasts in making science part of a purposeful pattern 


in the classroom as shown by the: 


a—Show and Tell period PFGE 
b—various corners, e.g., housekeeping r F GE 
4. Effectiveness of the telecasts in increasing the children’s fund of scientific 
information. P FG I 
5. Practicability of the experiments performed on the telecasts for 
a—Teacher demonstration purposes P FG I 
b—Class performance by the pupils P FG ! 
6. Usefulness of the programs as an introduction to you of the new Science 
Course of Study for increasing teacher’s information of 
a—science content a, o- o 
b—demonstration materials Yr. G& i 
7. Comment on the physical viewing conditions, e.g., quality of television 
reception, lighting conditions in the room, comfortable seating arrangements, 
etc. YFG i 
8. What is your opinion of the series as a useful classroom aid? P F GE 


9. Please give the title of program(s) which proved to be the most inter- 


esting to: 


a 





The pupils (get class vote) ...... 
er WE 6ecicciece se cakewesase 


TEACHING CONCEPTS.OF MODERN ASTRONOMY TO 
ELEMENTARY-SCHOOL CHILDREN * 


J. Myron ATKIN 


University of Illinois, Urbana, Illinois 


-— study reported here represents an 
early phase of a research program in 
progress at the University of Illinois de- 
signed to develop curriculum materials for 
elementary-school children that are in 
consonance with the scientific views of 
modern research scientists. 


PROBLEM 
The purpose of this investigation was to 
assess children’s reactions to the study 


* Paper presented at Joint Session of the Coun- 
cil for Elementary Science International and the 
Thirty-Third Annual Meeting of the National 
Association for Research in Science Teaching, 
Chicago, Illinois, February 13, 1960. The research 
program upon which this paper is based was sup- 
ported initially by the University of Illinois 
Research Board. 


of certain science topics deemed basic to 
Factors of 
utility of the science content and _ initial 
child interest received no consideration in 


modern astronomy. social 


the selection of problems and topics to be 
studied. 
the experimental classes was deemed highly 


All science content selected for 


significant by professional research astron- 
omers ; this factor was the major criterion 
in content selection. 

The following dimensions of children’s 
reactions were assessed: (1) interest in 
the content being studied after the first 
lesson as determined by questions asked, 
parental reports, teacher judgments, class- 
room demeanor, suggestions by children 


for further study, and reading reported, 
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and (2) mastery of the content being 
studied as determined by questions asked, 
questions answered, recall, and application 
of science knowledge in “new” contexts. 


SIGNIFICANCE 

The science curriculum in most Ameri- 
can elementary schools is based primarily 
upon (a) the immediate interests of chil- 
dren and (b) those concepts deemed cru- 
cial for understanding the manifestations 
of science in daily life, those concepts of 
greatest personal and social utility. One 
popular organizational pattern reflecting 
this structure for science programs is the 
science-social studies fusion. Science topics 
are selected that deepen the child’s under- 
standing of social studies content commonly 
studied at the various grade levels. Thus, 
“Community Helpers” is a common topic 
in second-grade social studies. As part of 
the related science program, the children 
study the use of materials by plumbers and 


bricklayers. In the third grade, children 
often study “Our Community.” The ac- 
companying science program includes 


descriptive material on water systems and 
fire-fighting apparatus. Fourth-grade so- 
cial studies encompasses a study of how 
people live in various and varying regions 
around the globe: cold lands, hot lands, 
wet lands, dry lands. The science program 
includes a study of some causes of varying 
climatic conditions on the earth. 

The science program based on personal 
and social utility briefly described here may 
be criticized on grounds that although the 
science content may be interesting and ac- 
curate, overwhelmingly—in the view of 
It is trivial 
in the sense that it doesn’t contribute to 


today’s scientist—it is trivial. 


the student’s basic comprehension of what 
is involved in the particular scientific dis- 
cipline. 

A curriculum that stresses utility of sci- 
ence, and therefore technological advances, 
easily moves away from the fundamental 
science principles upon which the tech- 


nology is built. At its worst, such a pro- 
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wn 


gram emphasizes the gadgetry of science. 
At its best, it suffers from a poorly struc- 
tured rationale, particularly in a period of 
accelerated technological advance. It is 
difficult to keep books and teachers up-to- 
date if a major goal of the science curricu- 
lum is to stress the usefulness of science 
in daily life. That usefulness changes in 
its manifestations at a brisk rate. 

The argument is made futher that even 
if the “science in daily life” theme is ac- 
cepted, one is poorly prepared to under- 
stand tomorrow’s applications of science 
by studying the applications in evidence 
today. Today’s refrigerators may bear 
little relationship to refrigerators of the 
future. The power plant now built into 
aircraft may undergo fundamental changes 
over the next twenty years. Gearing con- 
tent selection to modern technology seems 
to build a science program on rapidly shift- 
ing sand. 

The remedy proposed by some is to 
identify those pervasive concepts in the 
various science disciplines that seem to be 
truly fundamental to science and stress 
those concepts in science education pro- 
grams structured at both the elementary- 
school level and the secondary-school level. 
These pervasive concepts are likely to 
underlie today’s technology as well as to- 
morrow’s. But of greater importance, 
they give the young student an introduc- 
tion to what science really is rather than 
dwelling exclusively on what we can do 
more easily because of scientific and tech- 
nological progress. Also they introduce 


the youngster to significant scientific 


thought. The student sees science as the 
development of ideas rather than gadgets, 
as an adventuresome intellectual pursuit 
rather than the gradual assimilation of iso- 
facts that 
don’t necessarily lead the student more 


lated, though interesting, facts 


deeply into the science. 

When the science discipline itself is 
viewed as the major determiner of content 
selection, the questions arise, “How well 
can children learn this content that is seem- 
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ingly little related to their daily lives?” 
“Will interest be lost easily?” “Isn't a 
science program closely related to chil- 
dren’s immediate needs and interests the 
only possible successful program at the 


elementary-school level?” The study re- 
ported here was an attempt in part to an- 


swer such questions. 
PROCEDURE 

The starting point was at the level of the 
professional astronomer. The astronomer 
reviewed those portions of many children’s 
textbooks and trade books covering astron- 
omy content. The material in children’s 
books describes the solar system in some 
The planets are listed in order of 
Natural 
Eclipses and sea- 


detail. 
size and distance from the sun. 
satellites are tabulated. 
sonal change are discussed. Constellations 


are identified, and mention is made of 
galaxies. 

From the astronomer’s viewpoint, such 
solely-descriptive content may be criticized 
on several grounds. (1) The child is given 
no understanding of how scientists have 
arrived at the knowledge described in the 
(2) Mere 


made of the forces at work in astronomical 


children’s books. mention is 


systems. (3) The child is given no com- 
prehension of the universe and its compo- 
nents as entities, how it has evolved, or 
theories as to dynamic changes now oc- 
the 
descriptive level, many science books for 


curring. By remaining solely at 


children manage virtually to eliminate 
science. 

The next step was for the astronomer to 
list some topics and problem areas viewed 
as fundamental in the field. Some of the 
content identified was (1) measuring dis- 
tances in space, (2) constructing models of 
the movement of objects in the solar sys- 
tem based on observation and differing 
assumptions, e.g., a geocentric solar system, 
(3) gravitation including concepts of mass 


(4) 


origin of the universe, our 


and inverse square relationships, 


theories of 
galaxy, and the solar system, and (5) 
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stellar evolution. This listing is not com- 
plete, but the topics are representative of 
those considered in the project. 

It was then necessary to develop prelim- 
inary instructional material preparatory to 
trying’ the topics with children in the ele- 
mentary-school age range. Actually, it 
soon became apparent that classroom trial 
through discussion techniques had to pre- 
cede preparation of instructional materials. 
Project staff had had no experience teach- 
ing the selected content to elementary- 
school children. 

The work with youngsters in the phase 
reported here was in grades four, five, and 
six. srighter-than-average youngsters, 
ie., 1.Q.’s over 105, were used in the initial 
testing. Such children were chosen for two 
major reasons. First, it was desirable to 
have fast feedback, to learn as quickly as 
possible if youngsters were responding pos- 
itively to the experimental situation. It 
was assumed that if bright children were 
unable to grasp the concepts being dis- 
cussed, it was unlikely that the average 
range of children would understand them. 
A second reason for working with bright 
children at first was the finding during a 
pilot phase of the project that intellectually 
superior children were, concommitantly, a 
source of many ideas for teaching ap- 
Often these 
children offered explanations of various 


proaches in the new content. 


phenomena that were capable of incorpora- 
tion in the teaching procedures used with 
youngsters in average classrooms. 

During the phase reported here, the 
newer astronomy content was taught to 
fifth-, and 
grade group, one combined fifth and sixth 


one combined fourth-, sixth- 
grade, one fifth grade, and one sixth grade. 
About twenty-five sessions were conducted 
with each class, each session lasting about 
forty-five minutes. 

The experimental astronomy program 
was episodic in each classroom group. 
Project staff developed teaching approaches 
in various problem areas with little atten- 


tion in this early stage to sequence. The 
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major purpose in the phase reported here 
was to assess the broad limits of child in- 
terest and learning ability in content with 
little obvious relationship to personal and 
social needs. 

The author was the teacher of astronomy 
in most of the sessions. About 10 per cent 
of the classes were taught by graduate as- 
sistants associated with the project, each 
of whom was an experienced teacher. 
Every session was recorded in its entirety 
on tape for later analysis. 

The general teaching technique was that 
of “discovery” of major relationships and 
principles. Certain factual material was 
usually presented to the children with the 
ensuing discussion designed to elicit prin- 
ciples and relationships. Children hypoth- 
esized freely. Each hypothesis was 
Most of 
the teacher’s remarks were in question form 


analyzed by the other children. 


designed, it was hoped, to help children 
explore a potentially profitable approach. 
Typically, during the second half of a given 
lesson, the teacher gave no new factual in- 
formation. 

Some of the problems and topics explored 
with the experimental groups were as 
follows: 


1. Triangulation methods of measuring dis- 
tances, parallax 


bho 


Stellar evolution; H-R diagrams, significance 
of white dwarfs, blue giants, main sequence 
stars 


ww 


. Retrograde motion, geocentric and heliocen- 
tric solar systems 


+ 


. Galactic structure and distribution 


wn 


. Origin of the solar system 

6. Spectroscopy 

The episodic quality of the initial work 
with children must be emphasized. For 
example, the children were introduced to 
spectroscopy with simply-constructed shoe- 
box spectroscopes made with inexpensive 
replica gratings. Various gases were ex- 
cited electrically to show characteristic 
spectra. The children were then presented 
with the unlabelled gases for identification. 
Hertzsprung- 


Some children — studied 


Russell diagrams and made inferences about 
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stellar evolution based on luminosity-spec- 
tral type relationships. 

Virtually all groups of children in the 
project showed the ability to devise schemes 
of epicycles to account for retrograde mo- 
tion of the planets in a geocentric system. 
Invariably, the jump to a heliocentric sys- 
tem was more difficult conceptually. 

Some groups, but not all, mastered 
simple triangulation methods for measuring 
distances in space. 

The tape recordings were analyzed by 
judges in an attempt to ascertain the con- 
ceptual level of the children. The regular 
classroom teachers (who observed all ses- 
sions) were likewise asked to judge con- 
ceptual level as well as the children’s in- 
terest. Teachers were asked, too, to report 
evidence of children’s reactions to the 
astronomy sessions when project staff were 
not present. Children’s reactions were also 
reported by parents. 


FINDINGS 


1. All observers and judges agreed that 
classroom discussions gave clear evidence 
that the children’s interest was quite high 
during the astronomy sessions. There was 
considerable evidence, in fact, that the as- 
tronomy episodes were the most exciting 
school experience in the lives of many of 
the children. Parents reported the dis- 
appointment of most of the youngsters 
when the experimental work with a given 
group ceased. It is recognized that the 
high interest level may be attributed par- 
tially to the experimental situation. 

2. The children were able to conceptual- 
ize many significant topics that were 
studied. Careful analysis of children’s 
questions and comments gave strong indi- 
cation of comprehension. When a given 
topic seemed too difficult for a given group, 
it was usually possible to revise the teach- 
ing approach and achieve greater success 
with a second group. No attempt is made 
here to imply sophisticated comprehension 
by all the children of all the topics studied. 
The project is still at an early stage. Some 
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topics will undoubtedly prove too difficult 
for almost all youngsters. Nevertheless, 
the children displayed the ability to com- 
prehend significant 
concepts not now treated in books for 


many astronomical 
children or included in elementary-school 
(or junior high school) curricula. In the 
view of all the observers (many of them 
regular elementary-school classroom teach- 
ers), children can learn modern astronomy. 
There is no compelling reason to be satis- 
fied with the solely descriptive. 

3. Most classroom teachers who ob- 
served the experimental sessions, while en- 
thusiastic about the project, expressed their 
uncertainty about being able to teach the 
content identified for study by the children. 

4. Girls participated in the classroom dis- 
cussions much less freely than boys. 

CONCLUSIONS 

1. It appears that children can learn as- 
tronomy concepts deemed fundamental to 
the science even if these concepts are not 
perceived as closely related to their personal 
and social needs. 

2. Children’s interest in learning such 
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concepts can be very high in the elementary- 
school age range. 

3. Classroom teachers felt inadequate in 
handling the astronomy content identified 
in the project. 

4. A “discovery” approach is feasible 
modern 


in teaching some concepts of 


astronomy to elementary-school children 


RECOMMENDATIONS FOR FURTHER STUDY 


1. The popular rationale for content 
selection in science based on personal and 
social needs of children may properly be 
re-examined. 

2. Instructional materials reflecting fun- 
damental science content must be developed 
and tested. 

3. Investigation is needed to determine 
capabilities of children in many science 
disciplines. 

4. Ultimately, pervasive basic principles 
that permeate many science disciplines must 
be identified. 

5. The role of a “discovery” approach 
must be analyzed to assess its full potential 
as well as its limitations. 


ACHIEVEMENT IN ELEMENTARY SCHOOL SCIENCE IN A 
REPRESENTATIVE SAMPLING OF MINNESOTA SCHOOLS * 


JANE JOHNSTON 


Moorhead State College, Moorhead, Minnesota 


7 my study of elementary school science, 

if I learned any one thing other than an 
appreciation of the rigors of scientific meth- 
ods of investigation, I learned that the 
cliches about what is wrong with science 
in the elementary school and what should 
be done about it were at best oversimplified 


* A paper presented at the Thirty-Third An- 
nual Meeting of the National Association for 
Research in Science Teaching, Chicago, Illinois, 
February 12, 1960. This paper is based on the 
author’s dissertation for the Ph.D. degree, The 
Relative Achievement of the Objectives of Ele- 
mentary School Science in a _ Representative 
Sampling of Minnesota Schools, U. of Minnesota, 
1956. 


and at worst not true—if truth means es- 
tablished by experimental evidence. 

My study was a pre-Sputnik one, but in 
research that I have conducted or read 
about since then, I have seen no evidence 
that the situation has changed very much, 
except that more people are talking about 
elementary school science, and in some 
cases it has become so respectable as to be 
in danger of being exploited. 

My aims in this study were to measure 
some of the science learning that was tak- 
ing place in elementary pupils and try to 
establish what kinds of teachers and teach- 
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ing contributed to this learning, in the hope 
that when this ideal teacher and teaching 
situation were described, all we had to do 
was produce teachers and teaching like 
this, and our problems would be solved. 
These were highly idealistic aims. 

In an attempt to secure information on 
elementary school science in Minnesota, the 
following procedures were used: 

1. A_ brief 


dealing with elementary school 


preliminary questionnaire 
science 
teaching facilities and procedures was sent 
to all 478 superintendents of public graded 
elementary schools in Minnesota except 
those in the three large cities. Over 98 
per cent of these questionnaires were re- 
turned. 

2. A more detailed questionnaire was 
sent to a proportionate stratified random 
sampling of fifth grade teachers from the 
above schools. The questionnaire dealt 
with such things as teaching experience; 
colleges attended and courses taken; sci- 
ence books, equipment, and facilities avail- 
able for elementary school science; time 
and emphasis placed on science in the class- 
room ; and opinions on certain science atti- 
tudes. Complete questionnaire replies were 
received from over 95 per cent of the 
teachers. 

3. A log of the science activities in their 
classrooms for a ten-day period was kept 
by a sub-sample of 30 of the 87 teachers 
(selected by the random sampling tech- 
nique and assigned at random to three dif- 
ferent time periods. ) 

4. A science test, made out by the writer, 
was administered to the 1,850 fifth grade 
pupils of the 87 teachers in the fall and 
again in the spring. Science test results 
were secured from all 87 of the participat- 
ing fifth grades (100 per cent). 

5. Kuhlmann-Anderson Test E Intelli- 
gence Test Scores (1.Q.’s) were secured 
for the fifth grade pupils in the partici- 
pating classes. 

According to questionnaire and log re- 
plies, (a) emphasis on science in elementary 
classrooms was less than that given to 
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social studies or reading, and more than 
that given to music or art; (b) the 
typical science class was thirty minutes 
long, and the average time spent on science 
per week was under two hours; (c) about 
sixty per cent of the schools had some 
purchased science equipment ; (d) although 
most of the teachers reported that equal 
emphasis was given to biological and physi- 
cal science, their logs indicated that bio- 
logical science topics were considered in 
a ratio of 3:1 to physical science topics ; (e) 
the typical teacher had taken college courses 
in biology and health, but had not taken 
courses in physical science or in the teach 
ing of science; and (f) text reading an‘ dis 
cussion was the “most-used” science teach 
ing method, while field trips and laboratory 
work were the “least-used.” The true ex 
periment, as contrasted with observation 
and demonstration, was not reported in any 
of the logs. 

If it is assumed that a well-rounded pro- 
gram of elementary school science includes 
some work in all of the science areas, it is 
of interest that 93 per cent of the teachers 
had not had a course in astronomy ; 87 per 
cent had had no college course in chem- 
istry ; and 89 per cent had had no geology 
or physics. Over half of the teachers had 
had no physical science courses at all, while 
80 per cent had had no general science 
courses. Even though we have no evi- 
dence which establishes the relationship 
between this kind of preparation and effect 
tive science teaching, the lack of balance 
between preparation in physical and biologi- 
cal science appears unjustified if the teacher 
is attempting to emphasize biological and 
physical science equally, and to interrelate 
them in developing understanding of the 
“big ideas” of science. 

Statistical techniques used in analyzing 
test and questionnaire results included the 
“t” test of the significance of - differences 
between means, cluster sample statistical 
analysis for the estimation of the popula- 
tion mean, and the analysis of variance and 


covariance. Results were as follows: 
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1. Statistically 
found between pretest and retest ‘means 
on the science -test in 58 of the 87 fifth 


significant gains were 


erades. (Note that not all of the classes 
gained. Some stood still. A few lost 


rather than gained. ) 

2. The sample estimate. of the popula- 
tion mean was found to be 59.54 on the 
pretest and 64.65 on the retest, with a 
mean gain (significant at the .01 level) of 
5.13 points. 

3. Of the 1,850 pupil 1.Q.’s 147 were 
found to be over 120; 1,153 were between 
95-115; and 207 were below 90. Mean 
scores of the three I.Q. groups on p/rysical 
science and generalization questions on the 
science test were found to be significantly 
different, while differences between mean 
gains of the three groups on the pretest- 
retest were not found to be significant. 

4. Mean gains of fifth grade classes on 
the 
the 


science pretest-retest were related, by 
analysis of variance and analysis of 
statistical treat- 


and covariance 


each of the following teacher or 


variance 
ment, to 
teaching-situation factors: (a) teacher’s 
years in college, (b) number of science 
areas in which teacher took college courses, 
(c) teacher’s years of teaching experience, 
(d) whether or not teacher took a college 
course in science teaching methods, (e) 
college physical science courses taken by 
the teacher, (f) use of science instruments 
for observing and measuring, (g) number 
of science books in the classroom other than 
texts, (h) time and emphasis placed on 
science teaching, (i) relative use of visual 
aids in science teaching, (j) relative use 
of group planning of science projects in 
(k) relative use of 


science teaching, 


group performing of projects and ex- 
periments in science teaching, (1) relative 
use of research reading in science teaching, 
and (m) relative use of individual labora- 
tory work in science teaching. The only 
one which showed a statistically significant 


level) 


of teaching experience. 


relationship (.05 was the teacher’s 
number of years 


The following less-than-optimum condi- 
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the have 
implications for teacher education: 
1. The tendency to emphasize biological 
science at the expense of physical science. 
This tendency is still with us, especially 


tions revealed by survey 


may 


if health—applied biological science—is 
considered as part of the science program. 
Simple chemistry seems to be a much- 
neglected field, if coverage in some ele- 
mentary science textbooks, curricular sur- 
veys, and number of children’s books on the 
subject are accurate evidence. 

2. The emphasis on textbook reading 
and discussion as a teaching method and 
the limited use of experimental and labora- 
tory activities, directed observation, and 
research reading. 

Although 80 per cent of the teachers 
said that supplementary science books at 
the fifth grade reading level were available 
to them, the fact that 36 per cent of them 
had fewer than 5 such books in the room, 
78 per cent had less than 10, and only 8 per 
cent had 20 or more for a class of approxi- 
mately 30 pupils indicates that there was 
probably not an extensive science reading 
program of the research and exploratory 
type in progress. 

3. The fact that pupils with high 1.0.’s 
did not gain significantly more on the sci- 
ence tests than did pupils with lower I.0.’s. 

If it is assumed that the science test was 
a valid measuring instrument for each of 
the I.Q. groups, there are implications that 
the teachers were not differentiating class- 
room work sufficiently or sampling science 
areas and activities adequately to make the 
best possible provisions for individual dif- 
ferences in pupils’ learning ability. This 
is also implied by the fact that there was 
little change in group variability from the 
pretest to the retest. Pupils were not in- 
creasing their test scores in direct propor- 
tion to their ability to learn. 

The fact remains that most of the pupils 
did gain significantly on test scores in the 
interval between the pretest and the retest. 
but some fifth grade groups gained more 
than others, some did not gain significantly, 
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and some lost rather than gained. These 
differences in amounts of gain are not 
therefore due to the lapse of time and in- 
creasing maturity of the pupils alone; 
neither do they appear to be significantly 
related to pupil 1.Q., or to any of the 
teacher or teaching-situation factors which 
were investigated, with the possible excep- 
tion of the teacher’s years of teaching ex- 
perience. 

There are several possible interpreta- 
tions of the statistical analysis of test re- 
sults, combined with the information 
gathered from questionnaires and logs. It 
could be concluded that there was no sta- 
tistically significant relationship between 
pupil achievement in science as it was 
measured in this study, and the factors 
which have traditionally been associated 
with effective science teaching—a wide and 
varied college subject matter background ; 
the use of such teaching procedures as 
individual laboratory work, research read- 
ing, and pupil planning and performing of 
science projects; and the availability of 
such teaching materials as visual aids, in- 
struments for measuring and observing, 
texts, and supplementary science books. 

On the other hand, it would be possible 
to examine the data from the teachers’ 
questionnaires and logs and conclude that 
the limitations and inadequacies revealed 
there are such that the science program on 
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the whole is limited, and that the differ 
ences between the teaching of a teacher 
who ranked “pupil planning” among the 
“most-used” procedures and the teacher 
who ranked this procedure as “‘least-used,”’ 
for example, are not marked enough to 
cause significantly different gains in pupils’ 
science test scores. 

The problem is not simple, and it will 
not be solved by giving every elementary 
teacher a course in physics and chemistry 
and workshops on “How to Put on a Sci 
ence Fair.” We need more experimental 
research, especially now that more teachers 
are seriously trying to teach science well, 
and wanting to know how and what to 
teach. We need to determine experimen- 
tally the best ways of providing prospective 
and in-service teachers with the science 
information, science skills, science teaching 
skills, and emotional push necessary to 
enable them to provide a dynamic science 
program for each one of their pupils, pros 
pective nuclear physicist and bird-watcher 
alike. 
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MY SUMMER COTTAGE WINTER; Lake Elmore, Vermont 


VELMA F. 


HUNTLEY 


State Teachers College, Johnson, Vermont 


EATED by my living-room windows, 

looking across the lawn at the green 
leaves that form a barrier hedge between 
me and neighbors, it is hard to realize that 
I actually spent last winter alone here in my 
little shack-like cottage, beside a lake in 
Vermont. The muggy heat of this summer 


day in no way recalls my long flight with 


the blustery winds, and endless freezing 
days. 

Some summer .camper friends called re 
cently to query me about my experience, 
urging me not to try to repeat it. Then, as 
we laughed and talked about my escapades 
with the elements, they urged me to write 
it up for a magazine. 
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wit! 


“Who would read it?’ I de- 
manded, with an edge of bitterness, remem- 
bering 


want to 


somewhat ruefully, attempts of 
earlier times. 

That night I could not sleep. My mind 
was plagued by recurring notions of what 
might be interesting to these friends, and 
by a half shamed desire to keep hidden my 
struggles—locked in my own = secret 
memories. 

But I was happy, really truly happy, 
almost 


minute of those 


hazardous days and nights. 


every single 
It was like a 
tense game to devise ways of existing. And 
while finances were low, and fortune was 
not shining on me in providing the profes- 
sional occupation which I desired, I was 
thankful for a home of my own where I 
could think, and think, and write, and read, 
without interruption, or irritation. 

It was not winter when I began to live 
here. It was warm and sunny. I had just 
finished a year of teaching. Returning to 
iy summer cottage at that time was a wel- 
come joy. Once the lawn was mowed, the 
house cleaned, and the beds made whole- 
some, after having been run over by chip- 
munks storing their wild cherry stones 
among the mattresses, relaxation was al- 


ways SO easy. 





Fall came upon me unawares. Wild blue 
asters bloomed around my well. Their color 
diverted the nagging worry about not hav- 
ing received the promotion which I sought. 

Snow fell—only a soft, fluffy layer that 
soon melted. The dreary skies that followed, 
together with the chilling winds drove me 
to a nearby town to purchase some panes 
of glass. I had a fancy idea that I could 
make some crudely effective storm windows 
for the tiny upstairs room. Those windows 
are quite captivating in warm weather. 
They are small glass doors that open in- 
ward, and are in all four walls. 

I came home much 
panes of glass, carefully toted them up a 
ladder-like stairway, came back down for 


excited with my 


hammer, nails, and some edgings of kin- 
dling wood that I intended to use for cleats. 
Well—it worked, to my surprise. I had 
measured carefully. Two windows were 
completed without mishap. Then I broke 
a piece of glass by pounding a nail too near 
its edge. It was a little startling, because of 
a cut finger. I scrambled downstairs, ad- 
ministering First Aid cautiously lest a piece 
of glass remain embedded in the wound. 
The brief respite made the hunger pangs 
apparent, and it was astonishing to discover 


that it was nearly two hours past normal 
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lunch hour. I fixed, and devoured the first 
food that was handy, and hurried back up- 
stairs to clean up the mess. I rationalized 
that perhaps it was just as well not to have 
storm windows but upon two sides, as I had 
earlier planned to leave the fourth, or East 
side, free, for easier ventilation. So I 
started to remove the broken pane on the 
third window. A bright idea struck me; | 
swallowed my pride; and covered the zig- 
zag break with adhesive tape; deciding 
firmly that it would help against the winds. 
Another taxi trip to town would cost sev- 
eral dollars, and glass is expensive, espe- 
cially if cut to a special size. 

THAT WAS MY FIRST PREPARATION FOR 
THE WINTER which I did not then realize 
that I would spend here in my summer 
cottage. 

Once in awhile the solitude seemed so 
glorious, and at the same time frightening, 
that I felt the impulse to shout to the flocks 
of wild birds gathering for migration. One 
morning, the fog was heavy, forcing thou- 
sands of small song birds to become 
grounded. They awoke me with their ex- 
cited chirpings. I looked out the windows 
from the little upstairs room, and saw them 
in all directions. It was early, and I decided 
to have another doze. But there can be trag- 
edy in the bird world. A young thrush flew 
against the side of the roof, bouncing sev- 
eral times as he fell to the ground. 

By the’time I was dressed enough to go 
outside to investigate, he had recovered suf- 
ficiently to be standing on his two feet, in 
a decidedly dumpy daze, bleeding profusely. 
I took him inside, put him in a large carton, 
telling myself that, at least, a cat wouldn’t 
have a chance to catch him while he was 
dying. A few minutes later, there was a 
pitying desire to try to help him. I couldn't 
think of anything to do except put a drop of 
water on his tongue. A spoon was big and 
awkward to manage, and the water choked 
him so painfully that I concluded a mandible 
must be broken. So I went hopelessly away. 
Next time I looked, he had closed his 
“mouth” and his eyes were less bleary, so 
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he rated another dose of water. He made no 
effort to fly. I went back to my reading and 
forgot him. An hour, or so, later there was 
a scratching in the box. I hurried to the 
kitchen but he had flown to a chairback and 
was trying to maintain a foothold. It was 
quite a task to catch him because he did 
not seem to remember that I was his friend. 
He chose the most inaccessible places for 
escape. Finally, a towel over his fluttering 
self did the trick, without hurting him. | 
uncovered his head a moment, talking 
human language of best wishes for joining 
the flock of his companions, being a good 
boy, and returning in the spring. We went 
outside where I perched him as high as I 
could reach among the branches of a balsam, 
hoping he would find seclusion until he felt 
like flight. He was there fifteen minutes 
later on a higher limb. Next time I looked, 
he was gone. For hours, I kept fretting 
about his wounds. This Spring, when I 
caught a brief glimpse of a Thrush, I 
imagined his beak to be twisted, and 
wondered if it could be “my bird.” Bird 
banding would have possibly told the story, 
but I had not been that foresighted. 

I walked a mile to the Country Store Post 
Office nearly every day for my mail. Some 
how, the distance was always two miles 
back. Almost daily, I saw that other sum- 
mer people were leaving, or noted that their 
cottages were already boarded up against 
winter, and intruders. Sometimes Rest- 
LESSNESS seized me. 

Then I would go out on the porch to 
watch the whitecaps pitch and toss on 
the lake, and come rolling towards 
the shore. The mountain side, derobed 
of its blazing colors, and clad in dark 
evergreens among gray rocks, formed a 
brooding backdrop for the turbulent lake. 
I would say to myself, “No, I don’t want 
to go to Florida with my friends, or even 
back to work, until I must. Most of all, I 
want to watch, and somehow be a part of, 
these seasonal changes which affect the per- 
sonality of this place. What is it really like 
in winter, I wonder?” 
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I am a Vermonter, including way back 
generations, but village life is far different 
from summer camping. Besides, I have 
lived outside my state for 
years. 


home many 

November days came. No near neighbors 
were close—only farmhouses at a distance 
And do you think those farmers were al- 
ways warm, friendly, and helpful? ... Yes, 
sometimes, somewhat! But they can be 
nosey, and suspicious, and annoying, too. 

The lower road by my cottage became 
snow covered so that no cars could travel. A 
“parallel” road a few yards up the hillside 
was kept open by plows. To go anywhere, I 
either had to wade through deep snow up 
across a farmer’s field, or do likewise on the 
cottage road for a greater distance, until it 
joined the upper road. That farmer had 
considerable to say about my lonely trek up 
across his hillside, as if it could possibly 
harm his land. 

A farm woman, who sometimes brought 
me things to buy, often approached stealth- 
ily, snooping around, reading the footprints 
in the snow from my well, garage where 
firewood was stored, or through the hedge 
were I dumped creosote which I had caught 
in an old cooking dish, placed under my 
chimney—as if she expected to discover 
that I kept a man, or two, hidden some- 
where when she was about. I used to watch 
her through the bathroom window, and 
tiptoe back by the kitchen door, before I 
opened it to her. 

Sometimes, it struck me as being so 
funny that I wanted to play some prank 
with my brother’s old boots, left here years 
ago—just to give her something to puzzle 
over. At other times, when my disposition 
was more touchy, I was eager to tell her 
to mind her own business. It required a 
definite effort to be tolerant, so that neither 
of my silly whims was ever indulged. 
Maybe, she meant all right? 

Thanksgiving Day, I went away. When 
I returned, the house was cold, and damp. 
It seemed so horribly lonely, and desolate 
that I sat down with my coat on and gave 
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way to sobs which would have exhausted 
me, if allowed to continue. Struggling with 
myself, I turned the radio on, unmindful of 
tuning, took off my coat, donned an old 
smock over my best gaberdine suit, set a 
chair under the stovepipe in preparation 
for taking it down to clean out the creosote 
and ash. I thought, “Poor as I am, I just 
can’t take off this suit, so I'll have to be 
careful.” Somehow, I managed to get a nice 
smear on the front of my blouse—and did 
you ever try to get out creosote stains ? 

Wrestling with a stovepipe is quite a feat. 
It is easy enough to get it down, but to put 
it back, so that it is good and solid, without 
stepping on the edge of the chair and falling 
backwards is an art that comes with long 
practice, but is never perfected. I bought 
(another unwelcome expense) several new 
lengths of stovepipe, at various times, hop- 
ing to relieve the danger from defective 
pieces, and to alleviate the process of instal- 
lation, but each time I cleaned the chimney, 
some wholly new surprise problem in as- 
sembly was an irritation. I got so that I kept 
some extra pieces of pipe cluttering up my 
small kitchen, in case the problem got too 
overwhelming. If the pesky thing wouldn’t 
go together one way, perhaps it might 
another! No matter how cold I was, I al- 
ways had to stop to survey the job with a 
critical eye before rebuilding a fire, because 
I knew that my several boxes of baking 
soda, and ordinary table salt, might not be 
sufficiently effective in this little frame 
building, if fire broke out. Then, I would 
give the pipe elbow a few resounding 
thwacks with a heavy stick, just to make 
sure that it was solid—only to discover that 
it had quite reasonably become shortened, 
and seams strained. Never mind, it would 
do for another few days, when the episode 
must be repeated. I always knew when that 
would have to be, by the way the creosote 
dripped, and by the way the stove smoked 
until the draft was opened a little wider each 
day. 

One morning, all was cold and still after 
a windy night that shook the whole build- 
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ing. Gusts had seemed to pick it up, and 
set it down in a bumpy place, over and 
over, all night. I braved a look out at the 
lake, and gasped in amazement, wondering 
whether it were my eyes, or my mind that 
was affected. The snow on top of the frozen 
lake had been blown into the shapes of ar- 
rested whitecaps. The hushing-feeling, | 
saw after a moment, was from the fact that 
the snow waves did not tumble perpetually, 
as summer whitecaps do; but were cold, 
and quietly beautiful, like frozen bodies. . . . 
They did not last many hours in that mold, 
and I did not see the same sight again that 
winter. 

I began to wonder about the winter birds. 
There were many chick-a-dees, bluejays, 
sparrows, and once in a while, a wood- 
pecker, but they did not often come near 
my windows. So I tied some suet to a 
branch. At first, they did not find it. Once 
they did, it was soon devoured. I put out 
more, hesitating lest they get so dependent 
upon my feedings that they would starve 
if | were to leave suddenly. But the balsams, 
and spruces, to say nothing of weeds round 
about, were full of seeds, so I risked 
it. They became so saucy, and friendly, that 
they would fly near, and answer my mimic- 
ing cries, while I was hanging out clothes 
to dry, carrying water, or wood. 

Then, this spring, when I unknowingly 
went near their nests they flew by me re- 
peatedly, in frenzied fashion, to distract my 
attention. I told them quite frankly that my 
feelings were hurt. Couldn’t they remem- 
ber an old friendship? 

When the weather became so severe, that 
it was unwise to let the fire go out at night, 
I came downstairs to sleep, in order to keep 
the fire more easily. I left the little upstairs 
room with regret. There are no curtains up 
there to keep the sun from awakening you 
in the morning, and, somehow, it has always 
seemed safer from prowlers. 

There is a good bed downstairs, but it is 
too big, so I set up a cot in the living room, 
closing off the rooms beyond. There was 
just enough area between the cot and the 


My SuMMER COTTAGE WINTER 65 


wall for a big chair to be placed so that it 
would face the stove. Other chairs were in 
the room, but were not enticing, because 
they were near the windows around which 
icy breezes often played. Quarters looked 
cramped, but that was better than cold 
space. 

I began to rummage around for stored 
clothing that would be practical, and warm, 
thinking that a trip to polar regions to find 
out how they dressed might not be amiss. 
Or fancy ski suits, and fleecy underthings 
that one can buy in expensive Department 
Stores, would be ideal. I solved the prob 
lem, after a fashion of my own, with layers 
of sweaters, a flannel bathrobe, the chamois 
zippered lining of a tweed coat, a pair of my 
brother’s pants, and some of his old sweat 
shirts, all of which were nice because they 
were washable. Still my knees persisted in 
feeling cold. Finally, I took the sleeves of an 
old sweater, and made some leggings. 

Bathing, every day, was accomplished 
beside the stove, in the living room, if you 
please. It really is surprising how frosty the 
air of a 40-degree room will feel against the 
bare skin. Hustling back into layers, upon 
layers of clothing did not take long. 

Food preset vation presented pre yblems 
An old fashioned icebox was in the kitchen 
It did not need ice. I put food into it to 
keep it WarRM, as the icebox was incident 
Nothing 
froze in it, until the thermometer dropped 


ally insulated against cool air. 


considerably below zero. Then, even ginger 
ale, and grapejuice broke the bottles. | 
can’t abide frozen cream cheese, or bananas. 
DEEPFREEZES may be all right—henceforth, 
I have lost all personal interest in them. | 
do admit that it was fun to buy frozen 
strawberries in cartons, and have them 
keep until I was in the mood to finish eat- 
ing them. 

A friend wrote, asking, “whatever do you 
do for drinking water ?” 

When I was in High School, we had to 
learn how a pump works. Now-a-days, so 
few children ever come in contact with 
pumps, it would be wasteful to include it 
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in their textbooks. Just for this record: If 
you let the water out of the pipe each time, 
by holding up the pump handle, letting the 
air make a sishing noise as it enters, there 
will be no water left there to freeze—except 
a tiny bit around a washer, which you can 
thaw with about a cup of hot water. Some- 
times, I walked over frozen drifts to get to 
the well, or scooped off deep snow to locate 
the pump, but it never failed to work, even 
in 20 degrees below zero weather. Of 
course, you must prime it each time, if 
you have let the air in, but that is simple. 

One storm was so profusely generous 
with deep snow that I was snowed in for 
several days. To make it worse, there was 
no electricity, and no radio. It was cozy with 
a wood fire because there was a welcome 
absence of winds to blow in around win- 
dows and doors. But the hours dragged. 
Finally, the notion to finish a story that I 
had been half-heartedly working on for 
some time, took hold, and I became lost in 
that feverish, and unreasonable haste which 
sometimes accompanies inspirations. I por- 
trayed a young girl snowshoer, with her 
gentleman guide, discovering this “deserted 
cottage,” and making the plans that I have 
for remodeling—only their plans ended in 
romance, while mine will probably be 
eventual retirement after a number of years 
of further teaching. 

By the time the story was ready for typ- 
ing, the weather had turned very cold. I 
put my typewriter on a kitchen chair, and 
dragged it to a position in front of the big 
chair near the stove. It was not surprising 
that a terrible stiff neck, and agonizing 
shoulder developed. But I finished my 
story, in spite of the coldness of the floor. 

There is no cellar under the house. I 
couldn’t stand galoshes over my shoes all 
day, so I put a small log on the floor, in 
front of my chair. Once in a while, I would 
roll it, thus exercising my feet, keeping 
them off the floor, to make them warmer. 

More holidays approached. It has seemed, 
ever since, as if I cheated myself by going 
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away for Christmas, thereby missing a few 
weeks of the same kind of snow, and Jan- 
uary thaws. I left in the face of a snow- 
storm, travelling to New York State to 
share the fun with my brother’s family of 
small girls. Anticipation was joyous, and 
I was full of enthusiasm, expecting to ac- 
cept a Professorship at Mid-Years. 

Later, came the news that the College had 
not received the money grant it expected 
for research, so my services could not be 
utilized. The blow was excruciating. I did 
not know what to do with myself. Secretly, 
I dreaded to cope with more cold weather 
by returning to my home-cottage. Yet, there 
was a notion of unfinished business. Be- 
sides, I had to appear brave to combat 
family persuasions against living under 
these conditions. . . . 

The taxi man left me on the upper road, 
warning that I was crazy to think of staying 
here. I made him wait until I got down to 
the cottage—not being sure that I could 
make it, dressed like a lady, and carrying 
a suitcase. I was frankly loath to part with 
a way back to town until I was sure. 

It doesn’t take long to start a wood fire, 
especially after you have left the materials 
handy for such an emergency. However, it 
takes ages to dry out blankets, and old-fash- 
ioned quilts that have become dampened 
by snow sifting into an unheated house. 
That night I went to bed with my coat on, 
not being able to bear the claminess of the 
bedding lest I take 





and over-cautious 
cold. 

Emotional adjustment was more difficult 
than it had been at any of the low times be- 
fore. But I kept cheering myself with the 
fact that Spring was nearer, even though 
the weather was actually more severe than 
before Christmas. 

The coldest day was not funny. By 3:00 
P.M., I had let down the Venetian blinds 
to keep out some of the cold, and had gone 
to bed with most of my clothing on. I had 
an electric light for cheer, and the radio 
for solace, with a hot freeze-stone at my 
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feet in bed. Perhaps that was too much 
solid comfort, for I went to sleep. 

When I awoke, my nose was stiff, the 
fire was out, water in a pail on the floor be- 
side the stove had frozen. I got up in a 
hurry, and stayed up long enough to be 
sure that the fire would burn without either 
smoking, or roaring up the chimney. I dis- 
covered that my nose was not frozen, fixed 
some food, and scurried back to bed. No 
more sleep that night. The little cottage 
creaked and groaned in the frost; I guess 
I heard every quiver. I was not scared, but 
there was determination to be alert, and 
ready for whatever fighting I might have to 
do to keep safe. 

With the sunshine of a new morning, 
courage was strengthened and there was no 
desire to leave. 

At last, Sprinc threatened to arrrive. 
Some brave pussy willows near the well 
came out of their winter jackets. I began 
to look for birds returning, and to contem- 
plate, each day, the advisability of coming 
out of some of my narrow quarters. By 4:00 
P.M., all doubts were removed, and claus- 
trophobia vanished! Warm seclusion was 
more enjoyable. 

The ice in the lake began to melt, then 
freeze, and melt again. The frozen channel 
opened. Water entering the lake took on 
the deepest blue color imaginable. Against 
the dead whiteness of the snow and ice, it 
had its own peculiar note of reality. 

Yet, the whole lake did not open for 
weeks, and I realized my first despair. It 
seemed as if the ice would never go, even 
though, each day, the entering channel be- 
came wider and longer. I knew, full well, 
that “Sprinc” could not actually arrive 
until the ice was melted. Melting ice took 
so much heat from the air, that it was often 
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more uncomfortable to scout around outside 
than it had been in frosty weeks. 

A native dweller of this area tried to 
cheer me that the ice would sink. I tried to 
inquire, discreetly, if ice could sink. My 
veracity was questioned, so I gave up trying 
to spread knowledge. Why trouble anyone 
with facts he doesn’t want? (Mercy, I hope 
none of my students ever read that comment 
or they will remind me after some dull lec 
ture of mine.) 

The first car through on this road was 
such an amazing event that I ran to the 
kitchen window to openly stare, just as I 
had when an absent neighbor cottager re 
turned one weekend by driving a jeep 
across the frozen lake. Such events are 
shamelessly shared, even though no word 
is spoken. At least, I did not feel disturbed 
by frank interest. However, I probably 
would have retreated in confusion if I had 
known that I was observed. 

I gardened all spring and summer with 
all the strength and abandon which could 
be mustered. The land is alive when you 
work it. Flower beds flourish with a mix- 
ture of woods dirt, painfully lugged in pails, 
beach sand, wood ashes, and wet leafmoid, 
along with the pesky native clay soil. 

Again comes the question, “Would you 
stay here another winter, in the cold, 
alone?” 

Remembrance of near hardships is still 
with me. Yet, the answer is clear in my 
mind. There is something here that is no- 
where else in this whole wide world for me. 
No matter how human economies, and pro- 
fessional work, make patterns and demands 
upon my obligations, one thing is certain, 
and that is the friendly call of this little 
shack-like summer cottage of mine. IT Is 
HOME. 








I SPEAK FOR DEMOCRACY * 


ELIZABETH ELLEN EvANS 
John R. Buchtel High School, Akron, Ohio 


AM an American. Listen to my words, 
Listen well, for 


my counrty is a strong country, and my 


Fascist, Communist. 


message is a strong message. 

I am an American, and I speak for 
democracy. 

My ancestors have left their blood on 
the green at Lexington and the snow at 
Valley Forge—on the walls of Fort Sumter 
and the fields at Gettysburg—on the waters 
of the River Marne and in the shadows of 
the Argonne Forest—on the beachheads 
of Salerno and Normandy and the sands of 
Okinawa—on the bare, bleak hills called 
Pork Chop and Old Baldy and Heartbreak 
Ridge. A million and more of my country- 
men have died for freedom. 

For my country is their eternal monu- 
ment. They live on in the laughter of a 
small boy as he watches a circus clown’s 
the 
ness of the first bite of peppermint ice 
cream on the Fourth of July—in the little 


antics—and in sweet, delicious cold- 


tenseness of a baseball crowd as the umpire 
calls, “batter up!’—and in the high school 
band’s rendition of “Stars and Stripes For- 
ever” in the Memorial Day parade—in the 
clear, sharp ring of a school bell on a fall 





morning—and in the triumph of a six-year- 
old as he reads aloud for the first time. 
They live on in the eyes of an Ohio farmer 
surveying his acres of corn and potatoes 
and pasture—and in the brilliant gold of 


hundreds of acres of wheat stretching 
across the flat miles of Kansas—in the 


* The scripts of the four winning broadcasts in 
the Seventh Annual and the four winning broad- 
casts in the Eighth Annual Voice of Democracy 
Contest for high school students, chosen to receive 
the four national prizes of $500 college scholar- 
ships and trips to Washington, D. C: during 
Awards Week. The contests are sponsored by 
the U. S. Junior Chamber of Commerce, Radio- 
Electronics-Television Manufacturers Association 
and National Association of Radio and Television 
3roadcasters, Washington, D. GC. Reprinted by 
special permission. 
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milling of cattle in the stockyards of Chi- 
cago—in the precision of an assembly line 
in an automobile factory in Detroit—and in 
the perpetual red glow of the nocturnal 
skylines of Pittsburgh and Birmingham and 
Gary. 

They live on in the voice of a young 
Jewish boy saying the sacred words from 
the Torah: “Hear O Israel: 
God, the Lord is One. Thou shalt love 
the Lord thy God with all thy heart and 
with all thy soul and with all thy might.” 


the Lord our 


—and the voice of a Catholic girl pray- 
“Hail, Mary, full of grace, the Lord 
is with Thee 


ing : 
.’—and in the voice of 
“A 

A Bulwark 


a Protestant boy singing: mighty 


is our God, 


” 


Fortress never 
failing ... 


An 


wrote these words: 


American named Carl Sandburg 
“IT know a Jew fishcrier down on Max- 
well Street—with a voice like a north wind 
blowing over corn stubble in January. 
His face is that of a man terribly glad to 
be selling fish, terribly glad that God made 
fish, and customers to whom he may call 
his wares from a pushcart.” 

There is a voice in the soul of every 
human being that cries out to be free. 
America 
has offered freedom and opportunity such 


America has answered that voice. 


as no land before her has ever known, to 
a Jew fishcrier down on Maxwell Street 
with the face of a man terribly glad to be 
selling fish. She had given him the right 
to own his pushcart, to sell his herring 
on Maxwell Street—she has given him an 
education for his children, and a tremen- 
dous faith in the nation that has made these 
things his. 

Multiply that fishcrier by 160,000,000— 
160,000,000 mechanics and farmers and 
housewives and coal miners and truck driv- 
ers and chemist and lawyers and plumbers 
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and priests—all glad, terribly glad to be 
what they are, terribly glad to be free to 
work and eat and sleep and speak and love 
and pray and live as they desire, as they 
believe ! 

\nd those 160,000,000 Americans— 
those 160,000,000 free Americans—have 
the 
yield of American labor and land; more 





more roast beef and mashed potatoes 


automobiles and telephones, more safety 
razors and bathtubs, more orlon sweaters 
and aureomycin, the fruits of American 
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initiative and enterprise; more public 
schools and life insurance policies, the 
symbols of American security and faith in 
the future; more laughter and song—than 
any other people on earth! 

This is my answer, Fascist, Communist! 
Show me a country greater than our coun- 
try, show me a people more energetic, cre- 
ative, progressive—bigger-hearted and 
happier than our people, not until then 
will I consider your way of life. For I am 


an American, and I speak for democracy. 


Josep H. Gerpes 
Harrisburg Catholic High School, Harrisburg, Pennsylvania 


ne LINCOLN uttered more than 
a mere phrase at Gettysburg, when 
he spoke those now famous words, “gov- 
ernment of the people, by the people, and 
for the people.” For, every loyal Ameri- 
can recognizes that phrase as Lincoln’s 
definition of Democracy. 

When he said, “of the people,” Lincoln 
meant that people have the right to gov- 
ern themselves. In other words, he meant 
that democratic government comes out “of 
the people.” 
made America the “Citadel of Freedom,” 
a place where men willingly cooperate with 
the law and where the law itself is felt to 


It is this principle which has 


be in the classic words of Justice Holmes, 
“the witness and external deposit of our 


moral life.’ In America, thank God, we 


‘ 


are “citizens,” not “subjects.” 

So, the essence of the American Re- 
public is a recognition of the dignity of 
manhood in all men. In its foundation this 
government was an act of supreme confi- 
dence in man, a concession, such as never 
before had been given to human dignity. 
Its creation was, indeed, a bold experiment, 
the bravest political act recorded in history. 
In fact, liberty had never really been under- 
stood until it was caught up in a human 
embrace and embodied in a great and abid- 
ing nation. 


f his definition 


In the second portion « 
Lincoln said, “by the people.” It was the 
conviction of the Founding Fathers that 
all power comes from the Creator through 
the people, and their desire to safeguard 
the exercise of that power, not directly by 
the people in their confused and scattered 
individualism, but through representatives 
seated in calm thought and timely research 
The masses are not experts in the solution 
of complicated problems. But, they can 
delegate their problems to lawmakers of 
their choice, mer in whose qualities and ex 
(And, Amer- 


icans know that if they don’t like a particu 


perience they have confidence. 


lar law, in due course they can change it. 
That is the privilege of the American 
people, they can change their laws and their 
government without ever meaning to 
change the republic. 

In concluding his definition Lincoln 
Well, certainly 
American Democracy has produced better 


said, “for the people.” 


results than any other form of govern- 
ment in history. Our high standards of 
living and education, our medical care, our 
freedoms are the envy of every nation on 
the face of this globe. At the same time 
the United States has become the most 


powerful country in the world, more power- 
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ful than the realm of any Caesar or Czar, 
ancient or modern, while remaining at the 
same time a community, preserving the 
neighborly qualities of its origin. 

While the greatness of America is her 
democracy, the peril of America is also her 
democracy, for danger can come from the 
misuse of freedom. Democracy must not, 
therefore, be permitted to struggle alone 
for its existence; it needs the best that men 
can give it. 

May our hearts beat with a love for our 
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Republic; our tongues chant its praises 
with eloquence ; may our hands be ready to 
work for it and defend it; and may we 
never forget the legend engraved on the 
base of the Statue of Liberty: 

“Give me your tired, your poor, Your 
huddled masses yearning to breathe free, 
The wretched refuse of your teeming shore. 
Send these, the homeless, tempest-tost to 
me ; I lift my lamp beside the golden door.” 

That, my friends, is the “Voice of 
Democracy.” 


Puitie M. McCoy 
Argentine High School, Kansas City, Kansas 


| AM democracy. 

I was planted as a seed in the minds 
of men by God Himself. 

I blossomed forth into a world of tyranny 
and unhappiness. 

In the minds of some, I was just a pass- 
ing fancy, but in others I became a dream, 
an obsession. 

I was tried in Athens, speculated upon 
by Plato and Aristotle, obliterated by the 
Caesars and crushed by feudal lords and 
kings during the Middle Ages. 

In the eighteenth century I became an 
actuality in a struggling, youthful country 
where men sought true freedom. 

For one hundred and seventy-five years 
this country has been my home. 

I have lived in magnificent buildings in 
Washington, D. C. and in tiny houseboats 
along the Mississippi. I have flourished in 
every classroom in the nation. I have dwelt 
in beautiful green parks where families are 
free to rest and play as they wish. I have 
lived in newspaper offices where editors 
prepare daily editorials. I have lived in 
the voting polls where men choose their 
leaders. 

I have not been contained within the 
covers of musty books nor held on a faded 
parchment beneath an air-tight glass case. 

Whereever there are men who seek me, 
there must I be. 


Unless I am a part of the very lives of 
those whom I serve, I shall become a use- 
less word. 

Every day men throughout the world 
make great sacrifices for me. Many times 
men have given their lives that I might 
live. 

How it hurts to see men die for my sake. 
How small and useless I feel as I watch 
those who love me prepare arms for war 
because of this love. 

There are many things which make me 
realize how great a task lies ahead—an 
overcrowded school, an empty church, a 
broken home. 

I shudder when I see a sign “Whites 
Only” or a family Bible covered with dust. 

Then I wonder—how can I make the 
people see than I cannot be worn as a glove 
on a cold hand, that I cannot be turned off 
and on like an electric light ; but that I can 
exist only as long as men have a sincere 
desire to live happily and peacefully with 
their neighbors. 

Yet, how often I am filled with joy and 
gladness. 

Millions of youth stand and pledge their 
loyalty to flag, to country and to God. 

On street corners, in barbershops, over 
back fences, people in two’s and three’s dis- 
cuss freely their views on politics and gov- 
ernment. 
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Sixty-one million persons go to the polls 
and vote according to their own ideas and 
opinions. 
Then I realize that all is not lost. I see 
that the future is not a black cloud hanging 
over the earth. I know that men will live 
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together in peace and prosperity, that some 
day the world will indeed be one world. 

For I have become a part of the very 
beings of men, and as long as men have 
hearts and minds and souls, I shall live. 
For I am Democracy! 


Joet HowaArp Cyprus 
Wichita Falls Senior High School, Wichita Falls, Texas 


HO are you? Yes, you. I am but a 
WY voice. but you are a living person, 
a human being. And you can answer me. 
You have no fear; you are not ashamed. 
You hold your head up high and say 
proudly, “I am Bill Smith. I am a Catho- 
lic.” 

Or your neighbor may say, am Saul 
Greenburg. The couple 
down the street may answer, “We're the 
Robinsons. We are Christians.” 


“ 


—_ 


I am a Jew.” 


And here I, the voice, begin to wonder. 
What is this? I speak into a microphone 
and ask a simple question like “Who are 
you?” and get back three completely differ- 
ent answers from three neighbors. How 
can this be? People as different as they 
are cannot function as a unit. And yet 
I see that an entire nation is formed of these 
diverse people. Indeed, I have good cause 
for wondering. 

I ask another question: “Which political 
party do you favor?” And again, I receive 
answers like “the Democratic,” “the Re- 
publican,” “any reform party,” “the party 
with the best ideas, no matter which one 
it may be.” 
is also impossible. 


Again, too, I wonder. This 
Such opposing politi- 
cal views cannot live together in a single 
nation. Yet I look around and see that 
they can and do. 

I try a third question: “How much 
money do you earn?” And for the third 
time each answer is different. They range 
from “$20.00 per week” to “$250 million 
a year.” I can see no sense, yet I can see 
a nation. 

Again in my quest of knowledge I try 


a question: “Where were you born?” 
“England,” “Texas,” “Germany,” “Outer 
Mongolia,” “Brooklyn,” “Timbuktu,” 
“South Africa...” 


on and on. 


The answers stream 
A nation with people from all 
over the world? Impossiblé! But an im 
possibility come true. 

[I continue my search, asking question 
after question. I seek something that holds 
this nation together. And then, suddenly, 
the key to the whole affair: 
Quite innocently, I ask the question, ““What 
are you?” 


it comes 


And instead of a great deluge 
of answers come just one. 

“Tam an American. I believe in Democ 
racy. I am satisfied to let the opinion of 
the majority of the people govern my ac- 
tions.” 

At last, I find my answer. Finally, | 
know. There is a simple explanation. Or 
is it so simple? 

Two men hold opposing religious, politi- 
cal, and financial views. Yet these same 
two men are willing to work together to 
sponsor the homecoming dance for the 
local football team. These same two men 
meet casually on the street, and greet each 
other as closest friends. One of these 
men has his house burn down, and the 
other offers to help to shelter his family 
They 


co-operate to the fullest measure, and then 


until they find a new place to live. 


we say that the answer is simply, “They 
are Americans.” 

And we are right! 

It is their idea of principles and their 
idea of majority rule that makes America 
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succeed. They believe that if the other fel- 
low is down, he should be helped back up; 
and they believe that regardless of their 
views, if the majority involved favor some- 
thing, it must be carried out. 
My first question was all wrong. Rather 
than “Who are you?”, I should have asked, 


>) 


“What are you?” I would have gotten my 
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answer immediately, for I would have 
heard a unanimous uproar, “We are Amer- 
ica.” 

Oh, yes, just one more thing. You may 
“Who am I?” I am the 
I have been flattering myself 


be wondering. 
intangible. 
with my little quest for knowledge. For you 
see, |... 1 AM THE VOICE OF DEMOCRACY, 


Jupy ABRAMSON 
Yuba City Union High School, Yuba City, California 


I SPEAK for Democracy ! 

And why am I doing so? 

3ecause I am an American, enjoying to 
the fullest the benefits of democracy. The 
greatness of this democracy is not to be 
found in the waters—the mines—the field— 
or the mills, but must be sought in the 
hearts and the minds of the people. It 
isn’t something that can be weighed or 
measured by any device yet known to man. 
It has a value that cannot be detected—yet 
has infinite value. We possess it, here in 
America, in such abundance that we might, 
at times, display an unpremeditated con- 
tempt for it. Yet other nations who have 
lost it—find it impossible to regain. 

None of us could describe it in the same 
terms—yet, each senses its power, its im- 
portance, and the conviction that it must be 
preserved at all costs. For want of better 
expression, let us call it the “American 
way of life.’ For it can mean different 
things—to different people. This way of 
life is like a gigantic tree with many 
branches extending in all directions. The 
tree—its branches and its fruits—give com- 
fort and support to the weak—food to the 
hungry—strength to the small. The tree, 
like democracy, has fought for survival 
through the ages, and shows scars result- 
ing from this treatment. When lacking 
water or sun for survival it begins to 
wither—and such is democracy. There is 
no country in the world, nor any human 
being, who, in its span of duration, has 


not been affected by the many facets of 
democracy. 

Wars have been fought for it. 

Laws have been made for it. 

Schools are founded upon it. 

Rights have been declared for it. 

3ut in order to benefit the people, it 
must be guarded and protected by all who 
wish to share in it. Without help and sup- 
port, democracy—as the tree—would die. 
Its many branches offer a hope and a prom- 
ise to all people. For through democracy 
we can attain our only hope for lasting 





world peace—the brotherhood of man. 
This brotherhood will come about only 
through freedom and equality for each 
And so the greatest attribute de- 
mocracy has, is that it releases the full 


person. 
potential of each individual. Our charac- 
teristics, as people living in a democracy, 
show that we strive hard to do this not only 
because we have the opportunity, but be- 
cause it is our obligation to ourselves, our 
God, and our country. 

The key to this democracy we possess is 
our faith in the dignity and the worth of 
each human life, and our determination 
that in every phase of our society we shall 
build from the bottom up—and not from 
the top down. The only true happiness is 
that which the individual creates for him- 


self—and values—because it is his own. 





To fulfill his own ambitions and to satisfy 
the needs which are his own expression— 
that is the goal of each human being. And 
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this can be accomplished only under democ- 
racy. 

It was once said that there is a destiny 
that makes us brothers, and none shall go 
his way alone. For that which we send 
into the lives of others comes back—into 
our own. Democracy is our destiny—send- 
ing to each one of us, and our coming gen- 
eration, a free sense of being that brings 
with it security and a knowledge that each 
and every man is equal. 
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This destiny—democracy—has given us 
a rich inheritance. Our forefathers fought 
for it. And through them—and democracy 
—we have been given the richness of the 
earth and its resources—personal freedom 
—equality— justice. 

Working as a democracy, our Union of 
States, and nation of people, can work to- 
gether to create and to achieve—to make 
this 
ever enduring. 


democracy stronger, constant, and 


May God will it so. 


AvroN JOSEPH MALETZKY 


Nott Terrace High School, Schenectady, New York 


SPEAK for democracy—a force that 
l means life, liberty, and freedom for mil- 
lions of human beings—a force that elevates 
the dignity of man toward the divine—but 
a force that defies definition. 

Scores of interpretations do not embrace 
the meaning of democracy, and none of us 
know where to find the words to express 
our belief in it. Perhaps the fact that we 
have not yet achieved democracy is the 
key to the whole situation—for true democ- 
racy is a quality toward which one strives, 
rather than a concrete object which one 
encloses in a glass case. Then how it is 
possible to defend something that is as 
basic as the world we live in, but must be 
thought of as a goal never quite attained ? 

It was not until we faced the possibility 
of its loss that we began to visualize the 
meaning of this precious inheritance. It 
was not until we saw other democratic 
countries filled with people, not unlike our- 
selves, submerged and conquered, that we 
began to appreciate democracy as both a 
moral ideal and an historical institution. 

The theme of democracy goes back much 
farther historically than the great docu- 
ments of the American, French, and Eng- 
lish revolutions. The idea goes back to the 
their divine 
justice; to the early Christians with their 


Hebrews with theories of 


ideal of brotherhood; to the Romans with 
their stress on equality and justice. Those 
who feel that democracy is young, and thus 
is an unstable force, forget what a long 
history it has, and how deeply it is imbed- 
ded in the culture of nations. 

Today, we are beginning to think of de- 
mocracy not as a political institution, but 
as a moral ideal, and a way of living to- 
gether. The early Christians had an appro- 
priate saying—‘We are all,” as they put 
We must, 
if our democracy is to succeed, believe as 
they did. We 


can stand alone. 


it, “‘“members of one another.” 


must realize that no one 
True, society recognizes 
a person as an individual with his individ- 
ual liberties and freedoms, but only if the 
person recognizes society as a brotherhood 
of individuals. To be part of a democracy, 
one must fight the natural tendency to de- 
mand equality and freedom for oneself, and 
not for others. 

Of course, there are those who say that 
because it opposes, or conflicts with man’s 
natural desire for personal gain, democracy 
will defeat itself. But democracy has its 
own peculiar strength. This strength lies 
in the fact that democracy tends to bring 
men together into agreement—it satisfies 


and reconciles all involved. Its strength 


thus lies in the justice, humanity, and loy- 
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alty which are evolved from this agree- 
ment between men. 

To be sure, as long as democracy exists, 
there will always be a mild state of con- 
fusion and conflict. But what are these 
Conflicts the 
of change and progress—they are the pro- 


conflicts ? are instruments 
pelling force behind democracy. 

For democracy there is always a future, 
and a bright one, too. Its potentialities 
have never been fully realized, and it would 
take a person gifted with a fertile imagina- 
tion to think of all the many possibilities 
that democracy has in store for a nation of 


the twenty-first century. 
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As the well-known philosopher, Irwin 
Edman, has written: “It is by the fire of 
this dream (democracy), that the future 
is lighted, rather than by the flames of 
destruction that now, as often in the past, 
have violated—but never for very long 
the faith in the human dignity of each man 
in a society of brotherhood and freedom.” 

Democracy is a powerful force. It repre- 
sents a gigantic struggle towards some un- 
attainable goal. But even if this struggle 
never succeeds entirely, out of it can come 
the courage and the faith that will main- 
tain democracy as a dynamic force for 
eternity. 


CATHERINE ESTHER STYLES 


Southwest High School, Minneapolis, Minnesota 


I AM not an American. 
not American. 


democracy. 


My people are 
And yet I, too, speak for 


Not much over a hundred years ago, the 
race that founded America began to found 
another nation. Surrounded by the vast- 
ness of the Pacific Ocean, a new land had 
been The 
already lived there called it 
“the land of the long white 
Today we call it New Zealand. 
It is a young country, a virile and growing 


discovered. brown-skinned 
people who 
Aotearoa,” 
cloud.” 
country. It is a country of sea and sun- 
shine, of snow on the mountains, of trout 
lakes and primitive fern forest; of weird 
pools where the boiling mud leaps and bub- 
bles, cracks in the rock where the steam 
comes white from the insides of the earth. 

The people who live there are a people 
who love freedom. 

The people who live there are my people, 
and when I speak for democracy, I speak 
for them. 

I have seen something of America. 

I have watched the crowds in the streets 
at night, seeing the advertisement signs 
flashing on the saw-edge.of the horizon 
saying: “Buy my product; no, buy mine; 


mine is finer yet.”” I have seen, back home 
in the early morning, the man with his 
horse and his dogs, driving sheep. I re- 
member the jostle and pattering rush of 
the delicate forefeet, and the clean smell of 
the bracken, and the sharp barking of the 
dogs. I remember this, and I know that 
those crowds with their faces colored by 
the glow of the advertisements, and that 
man out early with his flock, although they 
are seven thousand miles apart, are people, 
with the same ideals and beliefs, the same 
And I am glad 
that I can say this, and I speak with all the 


love of individual freedom. 
sincerity in my power. I know that people, 
these people, all people, are the most terri- 
bly important thing in the world. I know 
that to make as many people as possible as 
happy as possible is the greatest ideal in 
And I know that this is the 
ideal of democracy. 


the world. 


You people of America do not stand 
alone. Democracy extends further than 
America. Two thousand years ago the 
Christian doctrine proclaimed the equality 
of man. Belief in the equality of man means 
acceptance of all races, all creeds. Belief in 


democracy means belief in the equality of 
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man. It means respecting the individuality 
of every human being. 

At home, in the summer evenings, near 
the time of Christmas, I would sit on the 
low veranda steps, and hear the baby owls 
calling in the darkness, and the cows 
coughing and stamping in the paddock, and 
see the white bobs of the rabbits scuttle in 
the half-light. And by the gate I would 
hear the voices of a couple murmuring to- 
gether, the young man and woman. And 
I would think—this is good ; this is good, 
this life, this land, this people. All this is 
good ; the best that ever was. 

I still believe it is good, but I know now 


it was no single nation I was believing in, 
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but the truth of free people everywhere. 
And I know that the most wonderful thing 
in the world is the freedom of the individual 
—in my country, in your country, and in 
every country. 

Not as an American, not as a New 
Zealander, but as a free citizen of the world 
in which I have faith, I am speaking to you 
now. I am not remembering that you are 
American and I am British. I am not re 
membering that our voices are different, 
and our manners, and the cut of our clothes. 
I only remember that, together, we believe 
in the individual freedom and right. 

I only remember that, together, we speak 
for democracy. 


Dwicgut Davip WALKER 
Oskaloosa High School, Oskaloosa, Lowa 


M* name is democracy! I am the beacon 
of hope in a troubled world. 

I can be found in an abandoned foxhole 
in Korea; in the Senate of the United 
States, and at a meeting of the PTA. I am 
present when you spend a quiet evening 
at home with your family, and when you 
go to church on Sunday. 
be found in the broken spirit of a Russian 


Yes, I can even 


peasant as he goes about his menial tasks 
under the surveillance of his government. 

I cannot tell you my exact age, for no 
one knows just when I was born. First, 
I was an attitude in the minds, a gleam in 
the eyes, a hope in the hearts of men who 
sought a new way of life, free from the op- 
pression of a tyrannical ruler, by “divine 
right.” —These men were my fathers. 

These men brought me when I was still 
but an idea, with them to found a new land. 
The land was called America. It is my 
land—-the land of democracy. It was here 
that my life began. 
up together. 

My fathers loved me. 


America and I grew 


They developed 
me, nursed me, and even fought a war that 
I might live and continue to grow. 


The torment and anguish which my 
fathers endured for me, left its permanent 
mark on my history. Guns roared, armies 
battled, and fires raged through my land, 
taking an immense toll of blood and human 
life. 

But I lived, experiencing myself and 
bringing to my people a richer and fuller 
life! For, from out of the blood which my 
fathers shed for me, emerged the greatest 
document ever conceived in the mind of 
man—the Constitution—which gave sub 
stance to the ringing declaration . . . “that 
all men are created equal, and that they are 
endowed by their creator with certain in 
alienable rights, that among these are life, 
liberty, and the pursuit of happiness.” 

My horizons widened. Countless people, 
imbued with the ideals of freedom, braved 
the wilderness, fought the Indians, endured 
hardships and death, and all for the sake 
of me—democracy. 

However, there continued to be threats 
to my security. My history has been 
blackened by a succession of wars. From 
the struggle for the emancipation of slaves 
and the preservation of my union, to the 
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“blood-bath” of World War I. I emerged 
triumphant from all these trials, but my 
people failed to acknowledge the opportun- 
ity that fate had laid in their hands. They 
locked to idealistic remedies to guarantee 
peace to man forever. 

The result was the rise of Hitlerism, and 
ultimately, World War II. Now it is com- 
munism, and the cold war. 

3ut I have learned through bitter experi- 
ence. I have grown from my infancy, to 
take my rightful place as leader of a 
troubled world. I have seen and assumed 
my duties. May I remind you of a few of 
my accomplishments ?—the Marshall plan, 
food trains, the Point 4 program, the Berlin 
air-lift, and military aid to Greece. 

I have grown—until now I am adult. 
But I shall never become aged as long as 
my people continue to value the principles 
for which I stand. As I was the child of my 
fathers, so am I now the father of my own 
children. As the minds of men gave birth 
to a great idea, so has this idea given birth 
te certain of my principles. 
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Election of public officials by all the 
people is one of these principles. Others 
are our public school system, the four free- 
doms, representative taxation, racial equal- 
ity—countless proofs of my greatness. 

This has been my past. But what about 
my future? It has been said that my great- 
est enemy is indifference on the part of my 
people. We have seen that neglect of their 
duties and obligations led my people into 
the second World War. 


ica, don’t let this happen again! 


Citizens of Amer- 


Speak, act, and think democracy. Live it. 


sreathe it. Support it. Defend it and be- 


lieve in it! But above all, do not take it 
for granted. 

Don’t become careless to the point that 
you lose your most precious heritage. 

A great American patriot once said that 
I am the last, best hope of the earth. 

But who am I? What kind of a power 
am I that I am the hope of the world? 

I am democracy. I am the power of the 


people. 


PREPARATION OF HIGH SCHOOL SCIENCE TEACHERS * 


Tue AAAS CoopPpERATIVE COMMITTEE ON THE TEACHING OF 
SCIENCE AND MATHEMATICS RECOMMENDS THE 
ADOPTION OF CERTIFICATION STANDARDS 


, HE concern for better preparation of 
teachers in the field of science and math 
ematics (hereafter referred to in this report 


* Reprinted by permission from Science, 131: 
1024-1029, April 8, 1960. 

The members of the Cooperative Committee 
are J. W. Buchta, American Institute of Physics, 
chairman; Wayne Taylor, Academy Conference 
of the AAAS, vice-chairman; Bernard B. Wat- 
son, Operations Research Office, Johns Hopkins 
University, Bethesda, Md., secretary; Leonard 
Olsen, American Association of Physics Teach- 
ers: Thornton L. Page, American Astronomical 
Society; C. L. Agre, American Chemical So- 
ciety ; Theodore Woodward, American Geological 
Institute; Richard L. Weaver, American Nature 
Study Society; John W. Cell, American Society 
for Engineering Education; Arthur L. Howland, 
Association of Geology Teachers; Alfred B. 


as the sciences) has been growing during 


the last several years. Very recently this 
concern has been intensified considerably 


Garrett, Board of Directors of the AAAS; Fred 
H. Norris, Botanical Society of America; John 
R. Mayor, director of education, AAAS; Harry 
F. Lewis, Division of Chemical Education, 
American Chemical Society; W. E. Restemeyer, 
Engineers Joint Council; Phillip S. Jones, Mathe- 
matical Association of America; Brother G 
Nicholas, National Association of Biology Teach- 
ers; George G. Mallinson, National Association 
for Research in Science Teaching; Bruce Me- 
serve, National Council of Teachers of Mathemat- 
ics: Robert T. Lagemann, Nationai Science 
Teachers Association; and Harold E. Wise, Sec- 
tion Q (Education) of the AAAS 

This report contains minor revisions of the 
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as the result of new developments both na- 
A statement 
was made by the Cooperative Committee 
of the AAAS in 1946 with reference to 
recommended minima for the preparation 


tionally and internationally. 


of science teachers in content material [1]. 

In that same report a general statement 

was given with reference to the breadth of 

preparation that was to be desired [2]. 
PURPOSE 

It seems that it is now time (i) to re- 
examine our original statements, (ii) to 
take cognizance of the impact of those 
events that have transpired in the last ten 
years on the requirements for the prepara- 
tion of science teachers, and (iii) to make 
additional recommendations which result 
from the demands of the changing circum- 
stances. 

It is well recognized that changes in state 
certification laws may not always be imade 
quickly. It is our hope, however, that this 
information and these recommendations, 
even though not immediately written into 
certification codes, will be studied by college 
and university departments of education, 
teachers colleges, state departments of edu- 
cation, certification bureaus and accrediting 
agencies, school administrators who select 
science teachers, colleagues in subject mat- 
ter areas, and finally by those students and 
teachers who are preparing to do a more 
effective job in teaching science in our sec- 
ondary schools. 

NEW DEVELOPMENTS TO BE CONSIDERED 

Several important factors have influ- 
enced the type of recommendation we now 
make on the course content that prospective 
teachers should have. 

(1) The rapid changes that have oc- 
curred in a number of the sciences in the 





subcommittee report which was published in 
April 1959 in School Science and Mathematics. 
Many of the suggestions that were gathered as 
the result of the wide distribution of the orig- 
inal report have been incorporated in this final 
report. The major change involves an increase in 
the number of hours in the area of earth science 
(now referred to as “related science”). 


PREPARATION 


“I 
NI 


last decade. Astronomy, biology, chemistry, 
geology, mathematics, meteorology, and 
physics have all advanced considerably in 
the last ten years. Word of new advances 
spreads by newspapers, magazines, public 
lectures, and television. This stimulates the 
curiosity of students who then seek an- 
swers to many questions. Teachers must be 
prepared to stimulate further the interest 
in such questions, to provide sound answers 
for them, and to direct effective reading at 
the level of the student’s background. The 
course work taken by the teachers should 
prepare them to keep abreast of the new 
developments which are often highly com 
plex, to answer questions about them, and 
to direct discussion of then). 

(2) College entrance with advanced 
standing [3]. A concerted move was made 
(beginning in 1954) by a number of the 
colleges and universities of this country to 
work with secondary schools in developing 
college-level courses for their most able stu 
dents. In the resulting program, for ex 
ample, mathematics starting in the 10th 
grade leads to calculus in the 12th. In chem 
istry, the time-equivalent of at least thre« 
semesters permits instruction at the college 
level, with college texts. Thus students 
qualify for sophomore courses on college 
entrance, therebv reducing duplication. In 
physics similar programs have been avail 
able, but unless calculus is also taken, the 
policy has been to recommend advanced 
mathematics instead of advanced physics, 
thus making it possible for the student to 
start his sophomore physics (using calcu- 
lus) during his freshman year in college. 
Similar programs have been in effect in 
biology, English, languages, and history 
This program, expressing confidence in our 
secondary schools, places emphasis on the 
results of good teaching in high school 
which in turn may be rewarded by credit 
toward college graduation, or, time for more 
advanced work in college. This reward is 
made on the basis of the college-level course 
programs referred to above and on exami- 
nations prepared and graded by committees 
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of school and college teachers. Selected 
groups of college freshmen have taken the 
same examinations for use in setting grade 
standards. 

(3) Demonstrated 
“16” Credits. 


leges 


Proficiency Versus 
More and more of the col- 
and universities are emphasizing 
demonstrated proficiency in subject matter 
areas rather than merely demanding a spec- 
ified number of units as a requirement for 
college entrance. Also more colleges over 
the country are adopting some kind of en- 
trance examination as part of the method 
of selecting their students. 

(4) More Content Courses to Meet the 
Problem of Complexity. The 
complexity of the fields of science makes it 


increased 


important for teachers to elect a greater 
number of hours of subject matter related 
to their teaching fields than has been the 
case in the recent past. A teacher so pre- 
pared should be able to teach an interesting, 
meaningful course and to answer questions 
posed by the better students. Hopefully, em- 
pirical presentation of subject matter will 
occur much less frequently. There may be 
other factors, but certainly these are some 
which should be recognized. 


PERTINENT CONSIDERATIONS 


In formulating a set of recommendations 
for the training of high school teachers of 
science we are immediately confronted with 
several conflicting circumstances. 

(1) Most science teachers are required 
to teach several sciences, often including a 
course in general science, rather than just 
one science. This means that a teacher must 
have depth of preparation in a variety of 
areas. 

(2) Because of the impact of science on 
other areas, the science teacher should have 
preparation in the social sciences and hu- 
manities to help give him the kind of per- 
spective that we like the scholar and citizen 
to have. 

(3) There are certain elements in pro- 
fessional education which should be helpful 
in giving the best performance in the class- 


EDUCATION 
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room. These elements may be provided by 
courses in such areas as the psychology, 
philosophy, and methodology of education 
and especially by experience in student 
teaching. 

The Problem. Our problem, then, is (i) 
to recognize, in an objective manner, the 
role of these several new developments in 
the last decade, (ii) to recognize the prob- 
lems that we face in building a realistic 
academic program for preparation of sci- 
(iii) 
mendations with reference to the best type 


ence teachers, and to make recom- 
of program that can be achieved to meet 
these changing needs. 

The 


three facets of our problem will certainly 


academic program to meet these 
be a full one. However, if a minimum of 
120 semester hours of academic work is as- 
sumed for graduation, these requirements 
may be met and still leave approximately 
one-half of the student’s academic program 
free for the humanities, social sciences, and 
professional educational courses. Many 
students can or will have more than 120 
hours of academic credit. One-half of the 
student’s time for preparation in his teach- 
ing area seems reasonable to expect if he 
is to be properly prepared. Futhermore, 
this amount of concentration can give him 
such depth that it will be possible for him 
to build on it later with a fifth year or more 
of content material to improve further his 
competence in the science area. 

In a 4-year program for teachers it seems 
almost impossible to prepare them to teach 
in widely divergent areas: for example, 
English teachers to teach physics, or social 
science teachers to teach chemistry, or phys- 
teachers to teach mathe- 


ical education 


matics. If multiple teaching assignments 
are necessary, there are favorable combi- 
nations such as physics and mathematics, 
chemistry and physics, and biology and 

health. 
RECOM MENDATIONS 
SCIENCE 


FOR EACH 
AREA 

The courses which are recommended in 
teaching each area, together with support- 
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ing courses, are outlined in the following (B) Plant and animal physiology, anatomy 
and morphology: comparative study 


sections. Each course is designated in el gic: ’ 
. of functional processes of cells and 


terms of semester hours of credit; this tissues, structure, and behavior among 
designation is intended only to indicate the the major groups of plants and ani 
: . “ge ORS + as mals, including the microorganisms. 
general proportion of time and the mini- mals, including the microorganism 
. : At least four hours should be de- 
mum requirements. voted to a study of microbiology, with 
The supporting courses which are re- emphasis on principles of bacteri- 


commended should be the basic courses in ology, virology, and protozoology. 


er eat wie teed shinehd } aay tee (C) Ecology and conservation; environ 
that science area and snould in each Case ment, soil. populations, relationships 
include laboratory work. of species, distribution of communi 

The related science courses should in- ties. Field work should be an integral 


lud o> eee oi -aidiaae part of this course. The course could 
. » geology, astronomy, < steor- : . , 
clude geology, as ny, arm ete be coordinated with the work in re- 


ology. (This area is sometimes referred lated science. 
to as earth science.) It is highly desirable (D) Development anatomy and genetics 


growth and development, principles of 


that students have as much experience in 
heredity, evolution. 


the related sciences as possible. This can 


a (E) Preparation and use of biological ma 
be a combined course or it may be separate terials: This course should be con 
courses in these areas. ducted by one thoroughly conversant 

The description of each course in the with the problems of biology teach 

, ers. Consideration should be given to 

following subsections and tables is merely problems of microtechnique, cell and 
suggestive or illustrative of the possible tissue culture, field collections, and 


. : reparation and care of small organ 
topics and makes no attempt to prescribe hte On and con ’ 


all that could or should be included. re eee ee eee eee 

of mandated semester hours in biology to 
BIOLOGY permit more flexible selection of — the 
courses which will be of most benefit to 
the teachers. “Cultural” courses in general 
in biology and other sciences (in semes- science should be allowed (history of sci 
ter hours) for the preparation of high ence, problems of the atomic age, labora 
tory techniques in more than one science 


A summary of the suggested courses 


5 ache of biology is given in - 
school teachers ot oe = and so on). However, 25 per cent of the 


Table I. year should be devoted to definitely biolog 


TABLE I 


SucGEstep Courses IN BioLoGy AND OTHER SCIENCES FOR THE PREPARATION OF HIGH SCHOO! 
* TeacHuers oF Brotocy. (For ANNOTATION, SEE SuBSECTION “BroLocy.” 


Suggested Courses (Semester Hours) 


Subject 4-Year Sth 5-Year 
A B eS D E Total Year Total 
Biology 10 10 4 5 4 33 14 47 
Chemistry 10 6 16 
Physics N 4 12 
Related science 6 6 
Mathematics 6 4 10 
Total 63 28 9] 

NOTES ical topics such as radiation biology, micro 


biology, and taxonomy. It is to be under- 
stood that the taking of ‘further courses 


in the biological sciences as electives 


(1) Description of biology courses 
(A) Principles of biology: characteristics 
of living organisms, cell theory, struc- 
tural system of plants and animals, 
metabolism, maintenance of individual (3) Description of courses in other sciences 


(health and disease). recommended for biology majors. Princi- 


should be encouraged. 















































ples of inorganic and organic chemistry, 
particularly as it applies to living things. 
Laboratory work should be included. Bio- 
chemistry is recommended in the fifth 
year. It is expected that standard courses 
in physics, earth science, and mathematics 
will be taken. 


CHEMISTRY 


A summary of the suggested courses in 
chemistry and other sciences (in semester 
hours) for the preparation of high school 
teachers of chemistry is given in Table II. 


Courses IN CHEMISTRY OTHER 


TEACHERS OF CHEMISTRY. 


SUGGESTED AND 


Subject 


Chemistry 

Physics 

Biology 

Related science 

Mathematics 
Total 


NOTES 

(1) Description of chemistry courses 
(A) General principles: composition and 
structure of matter, atomic and mo- 
lecular theory, states and transitions 
of matter, stoichiometry, nature of 
solutions, periodic tables and relation- 
ships, rates of reactions and equi- 
librium, ionic equilibrium and prop- 
erties of electrolytes, oxidation-reduc- 
tion and electrochemistry, energy re- 

lationships and colloidal state. 


(B) Organic chemistry: nomenclature, 


hydrocarbon series, functional groups 


TABLE 


SUGGESTED 


TEACHERS OF PHysICcs. 


Subject A B 
Physics 10 12 
Chemistry 
Biology 
Related science 
Mathematics 


Total 


ScIENCE EDUCATION 


~— 


TABLE II 
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and their basic reactions, typical 
methods of preparation, application, 

(C) Analytical chemistry: gravimetric and 
volumetric and instrumental methods, 
their applications and limitations. 

(D) Physical chemistry: determination of 


precise physical properties and the 
application of these data to problems 
of reaction rates, equilibrium systems, 
and structure determinations. 
Fifth year. For the fifth year the chem- 
istry courses should include advanced in- 
organic chemistry (relation of structure 
to properties, periodic system, typical re- 
actions, and the application of physical 


SCIENCES FOR THE PREPARATION OF HIGH SCHOOL 


C 
4 


(3) 


A 


(For ANNOTATION. SEE SUBSECTION “CHEMISTRY.” ) 


Suggested Courses (Semester Hours) 


4-Year 5th 5-Year 

D Total Year Total 
8 28 15 43 
8 6 14 
8 8 
3 3 6 
12 6 18 
59 30 89 


chemical principles to inorganic systems) ; 
biochemistry (fundamental reaction 
tems of living organisms) ; and radiochem- 
istry (general principles, including some 
simple measurements ). 


sys- 


Description of supporting courses. The 
other supporting courses should be the 
basic courses in physics, biology, mathe- 
matics, and related science. 

PHYSICS 


summary of the suggested courses 


in physics and other sciences (in semes- 


ter hours) 


II 


Courses IN Puysics AND OTHER SCIENCES 
(For ANNOTATION, SEE SUBSECTION “Puysics.’’) 


for the preparation of high 


FOR THE PREPARATION OF HIGH SCHOOL 


Suggested Courses (Semester Hours) 


4-Year 5th 5-Year 

. Total Year Total 
6 28 15 43 
8 6 14 
8 8 
3 3 6 
12 6 18 
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school teachers of 


physics is given in 


Table III. 


( 


ScHoo. TEACHERS OF BorH 


NOTES 


1) Description of physics courses 


(A) Introductory course: this should be 
a course which pursues in depth the 
important and basic principles of 
physics. Some of the most important 
topics are Newton’s laws of motion; 
conservation of mass, energy, and 
momentum; conservation of charge; 
waves and fields; molecular structure 
of matter; and structure of the atom. 
Problem solving and laboratory ex- 
perience are important aspects of this 
course. The laboratory especially 
must give the student first-hand 
knowledge of the way in which a 
physicist approaches an experimental 
problem. 

(B) Intermediate courses: The prospec- 
tive high school physics teacher 
should have one-semester courses in 
each of the following subjects: physi- 
cal mechanics, heat and thermody- 
namics, optics, and electricity and 
magnetism. Emphasis should be on 
thorough quantitative treatment of a 
limited number of important topics in 
these areas of classical physics. There 
should be some advanced laboratory 
work associated with these courses. 
Institutions which are able to offer 
this material in one substantial, inte- 
grated course should do so, but it 
must not be a survey course. It would 
be most desirable for these courses to 
be based on calculus as a prerequi- 
site. 


‘o) 


Modern physics: The development 
of atomic and nuclear physics should 
be traced through study of the phe- 
ndmena, concepts, and experiments 
which are important to the under- 
standing and appreciation of this 
newer area of physics. Again, the 
number of topics considered should 


PREPARATION 


(2) 


w 


$1 


be consistent with the goal of under- 
standing emphasized in paragraphs 
A and B above. This course should 
utilize the mathematics background 
of the student and should have a well- 
developed laboratory program. 
Description of chemistry courses. The 
chemistry courses should include general, 
organic, and physical chemistry. Labora 
tory and problem work should be stressed 
Emphasis should also be placed upon the 
principles which unify the many facts of 
chemistry. 
Description of other suggested courses. 
The related science course should be se- 
lected from the special list appearing in 
this report. 


PHYSICS AND CHEMISTRY; 
PHYSICAL SCIENCE 


A summary of the suggested courses in 


physics, chemistry, and other sciences (in 


semester hours) for the preparation of high 


school teachers of both physics and chem- 


istry 


or of physical science is given in 


Table IV. 


(1) 


TABLE IV 


SuGGESTED CoursES IN Puysics, CHEMISTRY AND OTHER SCIENCES FOR THE PREPARATION OF HIGH 


NOTES 

In many of this country’s schools it is 
necessary for the science teacher to teach 
several example, both 
physics and chemistry. Some teachers must 
be prepared to do this in spite of the fact 
that it is not possible to include in an un 
dergraduate program all the work listed 
as essential to a strong preparation in 
both areas. Table 4 outlines a reasonable 
though not ideal program for these teach- 
ers. To follow this program it is necessary 
to allocate to the sciences a few of the 
hours which are considered highly desira- 
ble for preparation in the social sciences 
and the humanities. It must also be recog 

nized that, in spite of this, this program 
may not provide a completely adequate 
background for graduate study in a partic 

ular science. 


sciences—for 


PHYSICS AND CHEMISTRY OR OF PuysICAL ScIENCE. (For ANNOTATION, 


See Supsecrion “Puysics AND CHEMISTRY; PHYSICAL SCIENCE.’’) 


Suggested Courses (Semester Hours) 


Subject A 


Physics 8 
Chemistry 

Biology 

Related science 

Mathematics 


Total 


4-Year 5th 5-Year 

G Total Year Total 
4 18 12 30 
18 12 30 
6 6 
12 2 
12 6 18 


66 30 96 
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MATHEMATICS 


A summary of the suggested courses 


in mathematics (in semester hours) for 


the preparation of high school teachers of 
mathematics is given in Table V. 


TABLE 
SUGGESTED CoURSES IN MATHEMATICS AND SUPPOR 
Scuoo. TEACHERS OF MATHEMATICS IN GRADES 7 


“MATHEMA 


UCATION [Vor. 45, No. 1 


jective, affine, inversive), non-Eu- 
clidean geometries, differential 
etry, and topology. (See 
courses described in paragraph 
Foundations of mathematics: theory) 
of sets, mathematical or symbolic 


logic, postulates for geometry, 


geom- 
the 
D.) 


also 


(D) 


ory 

y S- 
V 

TING AREAS 


To 12. (For 
TICs.” ) 


oF HicH 
SUBSECTION 


PREPARATION 
SEE 


FOR THE 
ANNOTATION, 


Suggested Courses (Semester Hours) 


Subject 
Mathematics 
Physics 
Supporting areas 


Total 


NOTES 


(1) Teaching area. In this day of changing 
curricula, as never before, a thorough 
preparation in mathematics is imperative 
for all mathematics teachers in grades 7 
to 12. Since, as with the sciences, there are 

which must employ to 
teach another subject in addition to math- 
ematics, and since such persons often can- 
not complete in an undergraduate pro- 
gram all the work essential to strong 
preparation in two areas, an initial pro- 
gram for these people is suggested in-the 
next subsection. 


schools persons 


Description of mathematics On 
the undergraduate level, re- 
quirements in several areas of mathematics 
are specified. On the graduate level, only 
the additional number of hours is specified. 


(A) Analysis: Whether high 
school or college, adequate work in 
trigonometry, an- 
alytic geometry, and calculus (with 
at least 6 semester hours in calculus) 
must be included in the teacher’s prep- 


courses. 
minimum 


in 


done 


college algebra, 


aration. For many undergraduate 
programs this will necessitate more 
than the 12 hours listed. Additional 


hours, if available within the 12-hour 
minimum, may be selected from ad- 


vanced calculus, differential equa- 
tions, and infinite series. 

(B) Algebra: courses selected from ab- 
stract algebra (groups, rings, field, 
linear algebra, vector spaces), ma- 
trices, theory of equations, and num- 
ber theory. (See also the courses 
described in paragraph D.) 

(C) Geometry: courses” selected from 
metric and other geometries (pro- 


4-Year 
Total 

30 

8 

>? 


60 


5-Year 
Total 
45 
Pal 


_— 


a 


5th 
Year 


15 


F 


Ww 


15 


30 90 


tulates for algebra, postulates for 
arithmetic, the real and complex num- 
ber systems, the history of the devel- 
opment of mathematical ideas. (Some 
of the material and course hours 
specified here could be included under 
paragraphs B and C if a school chose 
to do so.) 

Probability and statistics: emphasiz- 
ing probability and statistical infer- 
ence. 

courses from mechanics, 
physics, mathematical 
astronomy, actuarial mathematics 
(finite differences, empirical form- 
ulas and interpolation, numerical anal- 
ysis), and mathematics as used in 
the behavioral (theory of 
games, linear programing, operations 
analysis, econometrics ). 


} 


Applications : 
mathematical 


sciences 


2 


(3) Description of courses in supporting 
areas: The undergraduate requirement 
should include a year’s course in physics 
and a course in at least one other science. 
The student’s work in the foundations of 
mathematics suggested paragraph D 
above should be further supported by study 
in philosophy, logic, and symbolic logic. 
In addition, his perceptions of the nature 
of mathematical models and the relation- 
ships between mathematics and the areas 
in which it is most used should be sharp 
ened by additional work in science, such 
as courses in chemistry, astronomy, bi- 
ology, geology, and meteorology and the 
other courses mentioned in paragraph F 
above. 


iil 


MATHEMATICS AS A SECOND SUBJECT 


A summary of the suggested courses in 


mathematics and other sciences (in se- 
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mester hours) for teachers who are pre- 
paring to teach mathematics as a second 
subject is given in Table VI. 


PREPARATION 8. 


o*) 


(4) The teachers of general science should 
have a broad background in science and 
mathematics plus specialization in one or 
more areas of science. 


TABLE VI 
SucGESTED CoURSES FOR THE TEACHER WuHo Is PREPARING TO TEACH MATHEMATICS AS A SECOND 
Susyect. (For ANNOTATION, SEE SUBSECTION “MATHEMATICS AS A SECOND SuUBJECT.”’) 


Suggested Courses (Semester Hours) 


Subject 
Mathematics 
Physics, chemistry, « 

“second” subject 
Supporting courses for mathematics 

and second subject 


r other 


Total 


NOTES 

(1) As noted in the previous subsection, we 
believe that 4-year programs providing 
partial preparation in several areas are 
necessary at this time in order to staff 
small junior and senior high schools. We 
urge that teachers with such a “minor” 
in mathematics extend their training as 
rapidly as possible via extension courses, 
summer sessions, and “in-service” or sum- 
mer institutes. 


- 


The courses under the column headings 
A, B, and C are the same here as in Table 
V. A. “minor” in mathematics should never 
contain less than an introductory calculus 
course and some experience in algebra and 
geometry beyond college algebra and 
analytic geometry. 


GENERAL SCIENCE 

A summary of the suggested courses (in 
semester haurs) for the preparation of high 
school teachers of general science is given 
in Table VII. 

Assumptions. The suggested require- 
ments are predicated on the following 
assumptions. 


(1) A teacher who has completed the speci- 
fied major in any of the fields previously 
listed in this report (biology, chemistry, 
physics, and physical science) will, with 
a minimum of additional background, be 
qualified to teach general science. 

(2) There is need for teachers to specialize in 
the teaching of general science at the 
junior high school level. 

(3) The science courses for the general science 
specialist should be such as to permit him 
to begin graduate work in one of the sci- 
ences if he later decides to do so. 


4-Year 5th 5-Year 

B it Total Year Total 
3 3 18 12 30) 
18 12 30 
24 6 30 
3 3 60 30 Ot) 


MISCELLANEOUS 


(1) The Science Methods Course. It 
is assumed that a science methods cours¢ 
will be available in each of these curricula 
The two essential conditions for this to be 
a valuable course are centered in the quali 
fications of the instructor. He must be a 
person who is a scholar, well and solidly 
informed in the field of science; and he 
must be cognizant of and intelligently sym 
pathetic toward the problems of secondary 
education. Given these qualities as a sine 
qua non, the question of the department or 


school in which the course should be taught 


TABLE VII 


SUGGESTED CoURSES FOR TEACHERS OF GENERA 
Science. (For ANNOTATION, SEE THI 
Supsection “GENERAL SCIENCE.” ) 


Suggested courses Semester Hours 


Biology * 10 
Chemistry 10 
Physics * 12 
Related science 6 
Mathematics 7 6 
Subtotal 44 
Other tf 16 
Grand total 60 


* These areas should include some work in 
genetics, organic chemistry, and modern physics 

7 Where possible this should include an intro 
duction to the calculus 

t These 16 semester hours of upper division 
work should be selected from two or more of the 
four science fields (excluding mathematics) 
listed 
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becomes irrelevant and is a matter to be 
decided in terms of local institutional cir- 
cumstances. 

(2) It is recommended that student- 
teachers receive training in preparing and 
planning materials for laboratory work 
and demonstration purposes. 

(3) The Fifth Year. A fifth year of 
work is strongly recommended. At least 
half of the course work during this year 
should be in science courses. 

(4) Related The 
suggested for inclusion of the earth science 


Science. elements 
course are enumerated in the previous sec- 
No statement is made about prepara- 
related 


tion. 
tion of teachers to teach science 
alone. Recommendations for preparation 
of teachers in such basic sciences as chem- 
istry, physics, biology, mathematics, and 
physical or general science have been con- 
sidered of major concern at this time. 
(5) Credit to 
Teachers who are required to take a cer- 


Maintain Certification. 


credit hours to maintain 
several 


tain number of 
their certificates after years of 
teaching should take basic science courses 
in their teaching field unless they can show 
sufficient background of recent course work 
in that field. 

(6) A Synoptic View. 
requirements for the five science majors 


A survey of the 


in this report (biology, chemistry, physics, 
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physical science, and general science) shows 
that there exists a pattern of background 
common to all. Thus, each science major 
can be thought of as consisting of this com- 
mon foundation 
preparation. 
Specifically, the pattern of background 
common to all of the science preparations 


plus certain additional 


(but not including preparation for mathe- 
matics teaching) is, in semester hours, as 
follows: (i), biology, 6; (ii), chemistry, 8; 
(iii), physics, 8; (iv), 
(v), mathematics, € —or a total of 31 se- 


related science, 3; 
mester hours. 

Secause there is so much in common 
among the five curricula in science, it is 
quite practical for the prospective teacher 
to qualify in at least two of the five science 
areas involved in this report. Specifically, 
it is quite practical for the prospective 
teacher of biology, chemistry, physics, or 
physical science to add a few more courses 
and qualify also as a teacher of general sci- 
ence. This combination, known in some 
places as a “comprehensive science major,” 
is an ideal preparation for the modern 
teacher of science to high school students, 
although it must be recognized that it does 
not prepare him for more advanced study. 

For the four-year programs, the require- 
ments are summarized in Table VIII. This 
synthesis of recommendations also sug- 


gests multiple qualification in secondary 


TABLE VIII 


SUMMARY OF REQUIREMENTS 


Common 


Suggested Founda- 

Courses tion Biology 
Biology 6 27 
Chemistry 8 2 
Physics 8 
Related science 3 3 
Mathematics 6 

Subtotal 31 32 

Common total 31 

Grand total 63 


Major in 


Physical General 


Chemistry Physics Science Science 
2 2 + 
20 10 2 
20 10 4 
9 3 
6 6 6 
28 28 35 3 
31 31 31 31+ 16* 
59 59 66 60 


* Sixteen units of upper division work selected two or more of the four science fields (excluding 


mathematics ) listed above. 
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school science—for example, a_ teacher 
prepared in biology could also qualify in 
general science by taking four additional 
units in physics and three additional units 
in related science. By the addition of 10 
units in physics and 9 units in related sci- 
ence, the major in chemistry could qualify 
for teaching physical science. 


REFERENCES AND NOTES 
1. School Science and Mathematics (Feb. 
1946). 


2. The recommendations were as follows: (i) A 
policy of certification in closely related subjects 


UNREALISTIC PROPOSAL 85 


within the broad area of science and mathematics 
should be established and put into practice. (ii) 
Approximately one-half of the prospective teach- 
er’s 4-year program should be devoted to courses 
in science. (iii) Certification to teach general sci- 
ence at the 7th, 8th, and 9th grade levels should 
be granted on the basis of a broad preparation 
including college courses in all the subjects con- 
cerned in general science. (iv) Colleges and cer- 
tification authorities should work toward a 5-year 
program for the preparation of high school 
teachers. (v) Curriculum improvements in the 
small high schools should go hand in hand with 
improvement in teacher preparation. 

3. “Bulletin on Advanced Placement Program” 
(College Entrance Examination Board, New 
York); B. Norton, “College admission with ad- 
vanced standing,” J. Chem. Educ. 33:232 (1956). 


AN UNREALISTIC PROPOSAL FOR GRADE-SCHOOL 
TEACHER PREPARATION IN MATHEMATICS 


CLARENCE M., PruITT 


N editorial in Science for June 17, 1960 

(131:1779) is quoted as saying that 
a group of representatives of the American 
Association for the Advancement of Sci- 
ence and the National Association of State 
Directors of Teacher Education and Certi- 
fication had recommended that four courses 
in college mathematics should be a required 
part of the college training of all elementary 
teachers. The AAAS group is identified 
only as being scientists and the other mem- 
bers as certification officers and representa- 
tives of teachers colleges and public schools. 
Presumably teachers of mathematics must 
have had strong representation in this 
group. 

We do not know the basic assumptions 
underlying the recommendation that all 
prospective elementary grade teachers have 
four courses in college mathematics but 
this writer vigorously opposes such a rec- 
ommendation as being highly unrealistic. 
At the present time probably less than a ma- 
jority of prospective elementary teachers 
take even one basic course in college mathe- 
matics or at best no more than one course. 
The proposed recommendation would mean 
a minimum of twelve semester hours of col- 


lege mathematics and in many colleges 
this would be a minimum of sixteen 
semester hours. 

The absurdity of this proposal is evi- 
dent when one examines the recommenda- 
tions of the Garrett report reprinted in this 
issue of Science Education (pages 76-85). 
The Garrett report makes recommenda- 
tions for the science and mathematics 
courses of prospective high school teachers 
of biology, chemistry, physics, physical sci 
ence, and mathematics. The mathematics 
requirements in semester hours recom- 
mended for four- and five-year college se- 
quences are as follows: biology 6 and 10; 
chemistry 12 and 18; physics 12 and 18; 
physical science 12 and 18; general sci- 
ence 6 including introduction to calculus; 
mathematics 30 and 45. These hour re- 
quirements do not seem excessive for 
junior and senior high school teachers of 
these subjects. The same is true of the 


recommended mathematic courses for 
teachers of science. 

If the Science editorial quoted above is 
correct (and we have not noted any sub- 
sequent correction), the college mathe- 


matics recommendations for prospective 
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elementary teachers in comparison with 
those for senior high school teachers of 
physics, chemistry, and physical science 
are greater than for teachers of biology 
and general science. 

The writer has been a strong advocate 
through many years for more 
training in mathematics for all elementary 
teachers. Surely this area is one of funda- 
mental weakness in the elementary schools. 


adequate 


In no other area, aside from science, is 
there a greater need for improved compe- 
mathematics 
recommendation is not the answer. This 
is true even if it is granted that the recom- 


tency. But the four-course 


mendation applies to a five-year sequence. 
Other areas in the elementary 
need up-grading, also—music, art, health, 


schools 


conservation, geography, physiology, physi- 
cal education, history, speech, English, so- 
ciology, not to say psychology, tests and 
measurement, and better public and school 
relations. All of this in a four year total of 
124 or 128 semester hours or even a five- 
year total of 160 hours? Actually the above 
suggested needs could not be wholly cov- 
ered in a doctoral degree program. 

Again we raise the more basic or funda- 
mental question as to why a primary 
teacher or even a grammar-grade teacher 
should have a basic knowledge of calculus 


[Vor. 45, No. 1 


or even analytic geometry. To what ends 
and for what purposes? What most ele- 
mentary teachers really need is a good 
course in college arithmetic taught by an 
understanding college teacher who knows 
the problems mathematical 
needs of elementary teachers including a 
modern approach to the teaching of arith- 
metic. It may well be that a small amount 
of algebra and geometry can well be and 


and _ basic 


possibly should be taught in the elemen- 
tary grades. 
ing to do this, 


Some schools are attempt- 
seemingly successfully. 
But why make the teachers take separate 
college courses in these areas for a very 
minimal necessary background ? 

Fortunately the unrealistic four-course 
college mathematics recommendation for all 
elementary teachers cannot become opera- 
Such a rec- 
ommendation in actual operation would al- 
most completely drive out all prospective 
elementary grade teachers—in a_ period 
when we need to entice rather than to 
vigorously discourage young women from 
going into the teaching profession. 

The end sought—better teaching of 
mathematics in the elementary grades—is 
a laudable one but the recommended sug- 
gestions toward attainment are altogether 
unrealistic. 


tive under present conditions. 


AUDIO-VISUAL MATERIALS AND FIFTH 
GRADE READING ACHIEVEMENT * 


CLARA MINSEL 


Fort Wayne, Indiana 


~~ purpose of this study was to deter- 
mine what effect, if any, do audio-visual 
aids have upon reading achievement in the 
fifth grade. For the purposes of this study 
audio-visual materials are defined as every- 
thing that might be brought to bear upon 

* Based upon the author’s thesis for the Master’s 
degree, What Are the Values of Audio-Visual 
Materials in Relation to Fifth Grade Reading 


Achievement?, Ball State College, Muncie, Indi- 
ana, 1950. 


a subject area of the curriculum for the 
purpose of vitalizing and enriching the 


learning experiences of the pupil. These 
materials include bulletin boards, maps, 
pictures, charts, records, movies, talks, 


costumes, chalk drawings, music, books, 


models, exhibits, dramatizations, demon- 


strations, and so on. Does the use of these 
types of audio-visual aids increase reading 


achievement ? 
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Two fifth-grade classes in the Bluffton, 
Indiana, schools were utilized in the study. 
The two groups were equated on the basis 
of reading and mental tests (Gate’s Basic 
Reading Test and the Clapp-Henman Test 
of Mental Ability). Both of the groups 
used the same fifth-grade reading text, 
Gray and Arbuthnot Days and Deeds. In 
addition to the basic reader, each group 
of children was given the opportunity of 
reading supplementary materials suggested 
in the basic reader. The supplementary 
readers included books ranging from the 
second to seventh grade in reading difficulty. 

All audio-visual aids were excluded from 
the control group. The experimental group 
used radio programs, educational movies, 
maps, charts, friezes, field trips, models, 
puppets, and educational phonograph rec- 
ords. In both groups the amount of time 
for reading instruction was the same and 
the methods of teaching were comparable. 

There were twenty-five children in each 
group with reading levels ranging from 
three years two months to seven years three 
months. The average for the control group 
was 44 and for the experimental group 
4-5. I.Q. scores ranged from 74 to 149 
with averages of 108.7. The groups were 
also tested for the following reading skills: 
Reading To Appreciate General Signifi- 
cance, Reading To Predict Outcomes of 
Given Events, Reading to Understand Pre- 
cise Directions, and Reading to Note De- 
tail. The groups were later tested for 
gains or losses in each of the specific read- 
ing skills. 

The lessons for both groups were 
planned around these four main divisions 
by the two teachers who worked on the 
experiment : 

1. Teacher preparations: selecting, planning, 
and preparing the learning experiences. 

2. Class preparations: setting up the purposes 
by the teacher in the control and in the experi- 
mental group. 

3. Presentation: using audio-visual materials 
as part of the learning situation in the experi- 
mental group. The control group used supple- 
mentary books such as fiction, poetry, biography, 
autobiography, and books of general nature. 
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4. Class follow-up: tying up what had been 
experienced in each of the reading lessons by the 
two teachers. The children in the experimental 
group produced many creative activities such as 
pictures, plays, programs, maps and charts in the 
follow-ups that correlated with the program. 
The control group used a rich variety of books in 
Days and Deeds‘ that were related to the units 
in the text. Both groups used materials of differ- 
ent nature. The experimental group follow-up 
program emphasized creative materials while the 
control group follow-up program stressed a wide 
reading program that was enriched with many 
supplementary books. 

Records were kept in the experimental 
group of the activities that resulted from 
the use of audio-visual materials.* These 
activities included pictures the children 
had made, programs planned and given, 
records played and used in class, costumes 
made for plays, friezes drawn and displayed 
in the classroom, field trips, movies, post 
cards, creative dramatizations, talks, maps, 
charts, and stories written by the children. 
The record was kept for nine months to 
find out the number of the creative activi- 
ties that children used in the experimental 
group and the control group. 

In the experimental group a record was 
kept of the kinds of audio-visual materials 
that were contributed to the program by the 
children themselves.* This kind of record 
was not kept in the control group because 
the children understood that no outside 
material was to be brought to school other 
than recreational library material. 

A record was kept in the experimental 
and control groups of supplementary read 
ing materials. The supplementary ma- 
terials included books that ranged from 
the second to the seventh grade reading 
level. These materials were general in na 
ture and included biography, autobiogra- 
phy, fiction, and poetry. The purpose of 
this was to find out whether or not recrea- 
tional reading materials contributed to the 
reading achievement. 

The educational movies and records for 

1 William Grey, May Hill Arbuthnot, Days and 
Deeds. Scott, Foresman and Company, 1942. 353 
pages. 

2 Appendix D of Thesis, pp. 73-76. 

8 Appendix B of Thesis, pp. 57-68 
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the recorder were previewed by the class- 
room teacher in the experimental group. 
Sometimes the children would stay after 
dismissal and help preview the films or 
records that were used in the audio-visual 
reading program. 

Thirty-six films were used by the experi- 
mental group. Eleven radio programs of 
the Indiana University School of the Sky 
Broadcast, and radio programs of the 
Prairie Farmer Station, WLS Chicago in- 
cluded twenty-seven of The Book Box 
Programs and thirteen of The Magic Harp 
Programs. ‘Twenty-one phonograph rec- 
ords were used by the experimental group. 

The experiment ran for nine months and 
the groups were again tested for reading 
achievement and reading skills. Average 
art grades for pupils in both groups were 
also compared. 


FINDINGS 

The record of materials brought to class 
showed a total of 361 audio-visual materials 
for learning purposes were brought to the 
classroom by the twenty-five children in 
the experimental group and 105 instruc- 
tional materials by the control group. How- 
ever the latter group had been specifically 
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controlled as to materials they could bring. 
The control group read 450 recreational 
books as compared to 234 books by the ex- 
perimental group. This indicates the ex- 
perimental group was engaged in numer- 
ous other activities and had less time for 
reading. 

30th groups achieved equally well in art 
as shown by an analysis of their grades. Re- 
sponses of the experimental group showed 
that the use of audio-visual aids contributed 
greatly as a motivating force. 

Test scores and statistical analysis of the 
scores (given in Tables in the thesis) show 
that the Experimental group made statistic- 
ally significant gains over the control group. 
This is true not only in general reading 
achievement but also in each of the four 
reading skills that were specifically com- 
pared. The control group was superior 
only in the number of supplementary books 
read. The mean gains of the experimental 
group over the control groups were as 
follows: reading achievement 23.16; read- 
ing to note details 7.48; reading to under- 
stand precise directions 4.68; reading to 
predict outcomes of given events 6.0; and 
reading to appreciate significance, 7.28. 
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